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visible in it. It was, in fact, nothing but 1 Therefore those in whose 
an underground passage from which coal title may have raised visions 
cellar and larder opened out. A perma- appointed work bench and all its 
cent standing bench of the usual size was i panying outfit will, I fear, be disappointed ; 

out of the question, and 1 resolved to j still others, no doubt 
see what could be done with a folding lew 
one. It should be said that no heavy 
was contemplated, nor yet any of large 
size. The limited area, apart from other 
considerations, would prevent that, somc- 
thing that would do for odd jobs and small 
work being quite sullicient for my purpose. 


minds the above 

per fe c 11 y 
at-com- 


A HANDY FOLDING BENCH FOR WOOD 

WORKERS. 

BY DAVID DENNING 


of a 


will welcome a 
which, however primitive 

the merit of 


1 


Perhaps the following account of a small 

carpenters bench may be of some assistance 

to wood workers who are cramped for room, 
I was when I contrived the one I purpose 
describing. It certainly was not as good as 
properly-made bench, but then this takes 
up a considerable amount of space, and, 
moreover, requires al¬ 
most a special work- 

in the house 
at which I was then 
living, no such room 
was available, and the 

domestic workshop 

had to be dispensed 

with—only for a time, 
however; for before 
very long 

trivance to be de¬ 
scribed was rigged 
up, and, in default of 
a bette r, answered its 
purpose well enough. 

One often hears ama- jifil) 
teurs complain of 
having no place which 

they can use as a 
workroom; hut, after 


suggestions 
may be 

being based on personal experience. It may 
further be added that no unnecessary ex¬ 
pense was incurred, and that this 

seen, was of the most trilling diameter. 

A ere 1 to suggest possible improvements, 

whatever value there 

might otherwise he in 
■ 

the following descrip¬ 
tion 1 fear would be 
reduced. 1 shall, there¬ 
fore, content myself 

with saving that the 
bench, though of the 
crudest form,answered 


work they 


at least have 


T 


5 


as 


as will be 


i 


a 


i; 


room. 


I 


very well in th 

■ 




eii 


t. 


a ] 11 .1 
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CliniNUinees, 


con 


think it will be more 
helpful in Ml exactly 

what it was than to 
tell how it miirht he 


improved on. 


I- 
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i 


■ a 
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In order to net 


to 
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one of the compart¬ 
ments opening out of 
tlie passive—the coal 

cellar, I think-—it was 
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Fig: 1. 


Fix. 3. 


all, there arc, I take 
it, comparatively few 
houses in which they 
might not gratify their 
tastes. In the one re¬ 
ferred to,there seemed 
no likely spot, and the 
position I ultimately 
chose—it certainly was 
^Hobson’s choice:" 

eit ler avail myself of 
it or go without a 


necessary that the 

ft. 

bench when folded 
should not project 
more than a few in¬ 
ches from the wall to 
which it was attached, 
and only one part of 
the wall was avail* 

able for tins purpose. 

Fortunately, there was 
a £as bracket just 

above the place the 

bench was to oeeupv, 

ft I 

so that no great 

was 

a used by the light. 

If that from the fixed 

a 

bracket did not suit 
for any particular 
piece of work, the 
difficulty was easily 
got over by having a 
piece of indiarubber 
tubing and a very 


i 


ch 


may not com 
itself 






. 




nd 


to the 

id ions worker. I 
mention the situation 

and surroundings to 

encourage othe rs who 

be similarly 

graced. To begin with 

the shop’’ was under- 

ground, and, beyond 

‘Were glimmer, 

Wy light was ever 
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Fig. I.—Stop instead of Bench Screw, Fig. %—Catch to hold Bench to Wall Fig\ 3.—Stop for 

, Leg a Fig - , 4,—Bench down for Use. Fig, 5,—Bench folded against Wall. 
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rough but serviceable portable gas stand or to the wall was nailed up. 
bracket. A description of this must, how- hold which nails have when dr 

• JPh jp •■l •■j * I « * m \tr m Ml A i * 

ever, stand over, as it can hardly be con 
side red part of the bench. 

The top of this was formed of a couple of | Work by Mr. Adamson, in his articles on 

1-in. pine boards, screwed together to form | “ ” ~- s - : -* 

one piece. ~ 

edge were planed over, the remainder being I 
left quite rough. Perhaps I should say that there is no reason why the maker should 
when I began it the intention was that the not suit his own convenience. The prac- 
bencli should be only of a temporary cha- tised worker becomes accustomed to work 
racter, or a little more care might have been | at the ordinary bench height, but it seems 
taken both in material and finish, 
for instance, is not so suitable for the pur¬ 
pose as some harder wood, though this, 
after all, is only preferable on account of its 


The extra and the other ivas an odd bit that came in 
nven m slant- handy. Beyond cutting them to th 

ingly in opposite directions has already length and squarin 
been referred to in an early number of required no 


right ; 

nil both ends, they ■ 


•anon. 

__ ~j __,_ I Back-flap hinges were used to attach them 

Artistic Furniture,” and the novice cannot to the top, one to each leg, where, of course, 
Only the top surface and front | do better than refer to them. it was fastened to the back. Before hingeing 

With regard to the height of such a bench them to the top both legs were connected by 

a piece of board. This was nailed on to the 
front sides, and being subsequently bored 

with holes, in which pegs were placed, served 
to support boards while their edges 


were 

Pine, | absurd, apart from custom, to suppose that being planed up. The width of the board 

one height can be naturally the most conve- was not great, say, 8 to 10 in., as no large 
nient for both tall and short people, I ven- work was done on the bench. It was of 
ture on this digression to prevent any ama- 1-in. stuff, and the holes were simply made 
being more durable and not so likely to be I teur thinking that the regulation height of as wanted till there were enough of them 
injured. The screws, of course, were driven benches must necessarily be the best for with a centre bit. 

in' through the bottom board, care being him whether he be short or tall. Let him I have mentioned this board, as on its 
taken that their points did not project choose the height at which he can have the thickness depends to some extent the exact 
beyond the upper surface. By using plenty most command over the tools he is using, distance at which the legs arc placed from * 
of them—and, if I remember, some glue be- and that this in practical workshops is to a 1 the front edge of the top. 
tween the two boards—a plank practically great extent a matter of custom may be seen Perhaps I can make their position clear 
as useful and solid as if it had been formed by noticing the equal facility with which by saying that the front of this board should 
of one piece was got. The only reason for both the taliand short men work at benches be Hush with the front edge of the top when 
building the top up in this way was that I of the same height. The amateur who may the bench is in use. The object of this will 
happened to have the inch stuff by me, but be supposed not to be able to work more be apparent on trial if it is not already so. 
had none thicker. If I had had any suffi- freely.at one height than another should At first, instead of a bench screw, I used 
cientlv thick I should have used it, and have his bench at such a height that he can a small stop, screwed to the front edge of 
avoided the then unnecessary labour of do his work conveniently without the neces- the top, as shown in Fig. I, the triangular 

screwing two pieces together. The size sity of stooping too much. At the same space being prepared to jamb the end of 
of the top was about 4 ft. long + 11 in. time, he must not have it so high as not to anything being planed up into it. Of 
wide. To attach this to the wall another be able to stand well over his work. _ It will course this, though fairly good 
piece of wood, say 4 in. wide, was taken, thus be seen that considerable latitude is satisfactory as proper bench 
the same length as the top and of 1-in. allowable, although no doubt something which I afterwards got one. These, as I 
stuff. Writing from memory, I am unable near ordinary bench height is about the daresay is well known, are both single and 
to give exact sizes, but these are of little best. This may be stated as about 2 ft. 6 in. double. t.e., with either one or two screws; 
consequence, as if the principle of the con- Personally, I find this the best; but an and it is almost needless to say that only a 
trivance be understood there wilt be no diffi- inch or two for general work does not make single one was used on this bench. A few 
culty in any one making a similar bench of much difference. In an ordinary bench the words describing the way it was fixed may 

sucli dimensions as may be most convenient height can be easily altered by either cutting not be amiss. 

to himself. Where sizes are mentioned, it the legs shorter or putting something under With the appliance are included two 
will therefore be understood that they are them; but as this folding bench is hinged blocks, one of which is threaded for the 
given more by way of suggestion, though in to the wall, it will be as well to decide be- screw ; the other simply fits quite loosely, 
the main they approximate very closely to forehand on whatever height may seem most The former one must be fastened in some 
those used. I should explain here that the convenient, to avoid troublesome alterations way to the bench top, so that on turning 
wall to which the bench was fixed was of afterwards. _ the screw the other is brought up to this as 

brick, not of lath and plaster, so that Three good strong iron butt hinges formed far as may be necessary to hold anything it 

there was no great difficulty in securely fas- the connection between the top and the may be desired to fix. I managed as fol- 

tening it. Lath and plaster are, no doubt, piece nailed to the wall. The hinges were lows. The screwed block I made fast to 
good enough in their way, but I don’t fastened to the back edge of the top with the under side of the top, removing a piece 
advise any one to tit his bench against knuckles upwards, as the top, when the of the board last referred to away tor the 
such a wail ; but even then, by tapping on bench was not in use, was designed to fold purpose of affording it space. To keep the 
them, he will soon find out where the solid in this direction, and not to hang down- movable block with its upper c-dge leve 
wood into which nails maybe driven lies, wards. Those who have read the recent in- with the top of the bench, I affixed a wooden 
However, in a brick wall holdfasts were structions on “Hinges” will not require.to guide rod to it. This was of some 
easily driven—too easily, indeed—into the he told that back naps might be used in- tough wood—probably ash—glued into e 
mortar, or stuff so called, and sufficiently stead of butts, and that they would have to movable block, and silding with a hole tl0r f_ 
resembling it to have passed the authority be fastened to the upper surface of the top, through the other. This hole s out 
duly appointed to certify that everything or, rather, sunk into it. For further direc- large enough to let the guide pass q 
was fit and proper. We who have inhabited tious about this part of the work the be- easily and freely through it. 

houses erected by the speculative builder ginner who has no very definite ideas how to As a bench stop, a piece or wood was s 

know how very careful he is only to use the go about it maybe referred to the above- which fitted quite tightly within a r . 
very best of everything ; otherwise, in this mentioned articles, in order to save recapitu- gular bole bored through the top. 1 - P 
^articular instance, in my ignorance I should lation of the instructions they contain. itself should be at least an itic Tra_ n 

lave called his mortar sand. Whatever it So far as we have gone, it will be seen longer than the thickness ot the top. 

■was, nails would not hold in it, and it is not that the bench, though supported behind, not required for use, a tap with the ‘ 

altogether easy to drive them into bricks, has nothing to sustain it in front. Without from above levels it with the hen _ 

The alternative, therefore, is to plug the some arrangement to do so, the hinges raise it the hammer is applied un ^ 
walls wherever a nail is to be inserted. This could not bear the strain, nor even if they Such a bench stop is by no m < . 

I managed, and I think it is a way com- could would the top be rigid enough to be despised, and it may be ques ion stine- 
monly adopted, by clearing out some of the worked on. I used two legs, which were some of the patent arrangencr £im . 

mortar here and there between the bricks, hinged to the top near the ends and front, rior to it in every way. * . ^ _ ’ me p(jed 
making, in fact, a good hole between them, so that on this being lifted they hung down plicity is the reason wny l w 

and hammering in pieces of wood to and were out of the way . They were, if I may here, and any man who can ■ ~ to the 

tightly till them. A small ordinary hammer use so grandiloquent a word to such a very pend that it is not so mu ° n 

is no good for this, but the coal hammer simple arrangement, self-adjusting, for on inefficiency ot the stop as 

will do very well, as it is of the utmost ira- lowering the top they naturally fell into their of skill. 

portance that the plugs or wedges bo very proper position, and required the smallest So far as the bench goe.^ _ 

tightly fitted in. Is ails may then be driven possible amount of humouring to get them its description; but tner » 

in and held securely. in their places exactly. The legs themselves were—one or two btt in connec- 

The wall having been prepared at a suit- require very little description, as they were though not actually part n nropriately be 

able height for the bench, the piece of wood simply a couple of 2J-in. squares; one of tion with it may ve y ii* became 
by which it has been stated it is attached I them, I think, was an old kitchen table leg, | noticed, i or one c 


is not so 
screws, of 


bench was not in use, was designed to fold 
in this direction, and not to hang down¬ 
wards. Those who have read the recent in¬ 
structions on “ Hinges ” will not require to I guide rod to it. 


on 




this completes 

rather, 
which, 
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fastened with tacks, the web being left arranged that if any lever is raised too hi-li 
loose lengthwise between the tacks, so that the bolt is blocked, and it cannot be with- 
it forms a scries of loops. In these loops 1 drawn even by its own key. It can, however 
the tools are placed, blade downwards, be released by turning the key slightly in 
The handles prevent them slipping through, the other direction. This detector,"besides 
So convenient have 1 found this arrange- assisting in rendering the lock unpickable 
ment that I regularly keep many of my serves to show if the lock has been tampered 
tools permanently this way in preference to with. Messrs. Hobbs rely on their patent 
any other. For instance, my lathe—a movable stump, shown in Fig. 5, by means 
.Britannia, No. 10—stands in a recess of my of which any pressure, if applied to the bolt 
workroom, for, fortunately, I am not driven before raising the levers, is transferred to a 
to a cellar passage now. Behind it are fixed part oAlie lock, so that the levers are 
arranged my turning tools. On another perfectly free. Both these methods render 

piece ot wood, similarly looped with web, the locks practically unpickable. 

1‘aite to it; ever afterwards, however, rubbing are my carving tools. In a workroom tools There is one other defect in lever locks 

the bench side, till I put up a catch, hung this way are not only ornamental, but, which I have not mentioned, and that is the 
held the bench to the wall. This what is more to the purpose, it is very easy risk of the bolt step, A, shown in the key 
• catch, like everything else about the bench, to select any one that may be required. Fig. 9, being worn (or, perhaps, wilfully filed 
was of the most simple construction. It It seems, somehow or other, that this or ground down) so 3 that it 'is not Inn 
|Ss shown in Fig. 2, which explains it so clearly, description of my folding bench has run on enough to throw the bolt home, which 
■Mbat remarks about it can hardly be ne- to a considerable length; but all I can say maining in the passage of the’levers can 

Icessary. It was made of wood, and was in extenuation is that when I was a younger easily be thrown bad;Toy an ordinary"pick 

hung on a screw nail, the neck of which and a wiser man (in my own esteem) I To obviate this danger, Messrs. Hobbs intvo- 
■jjassed loosely through it. The thickness at should have been glad of similar suggestions duced their patent protector, in which the 
pme end, of course, was merely to keep the to assist me. That these are perfect I do bolt step or talon is fixed to a revolvin" 
Scatch end away from the wall; but if the not pretend; but, in the belief that they will nozzle instead of on the key (sec Fi» 4k 

rew were put through the middle of a be welcome to some among the hundreds of With these improvements their locks" 
Sufficiently long piece of wood it would do thousands of all sorts and conditions of men lie said to be perfect. Space will not per- 

ist as well. In this case, it would not do who read Work, they are set down in black mit of mention being made of the invention 1 

E screw the wood close up to the wall, as a and white.. of Chat wood, Tucker, Parnell, Tann, Price 

fficient space would have to be left for the Everything that seems necessary has been Fenby, Hart, Cottrell, and Hodgson, all oi 
iekness of the top. . described; but if the written explanation is which have demonstrated the possibility oi 

Another little arrangement, if not an ab- not sufficiently lucid few will experience the producing locks capable of defying pick inn- 
lute necessity, was at any rate soon found slightest difficulty in knowing what is meant , instruments in the hands of experts. 
jfflP be a convenience. When working at the if they will refer to the accompanying illus- To cut a key to a lever lock it is necessary 
i bench its front supports were apt to get trations (Figs. 4 and 5), the first of which to remove all the levers, laying them enre- 

hecl back, as, of course, there was shows the bench open for use, the latter fully on one side in the order in which they 
; Billing to stop them at the bottom. closed or folded against the wall. Should are taken out. Now cut the first step in the 

This having resulted once or twice in an I not have made myself sufficiently intel- blank so that it will throw the bolt, then 
set of everything that was lying on the ligible, I will endeavour to rectify any de- replace the first lever and cut the second 
^ich at the time, led to the stop, as shown feet in the “Shop” columns, only—may I, stop so that it only raises the lever to the 

-v3, being fixed to the floor. One or without offence, say it?—I would suggest necessary height to allow the stump on the 
.nails being driven in between the that it will be better for the young worker bolt to pass the gating; next replace tin. 

( Sagging prevented it being forced hack- not to write off immediately he meets with second lever and proceed in the same man 
OTards, which was all that was necessary, a difficulty, but to try and solve it for him- ner, continuing until all the levers are 

■lere being no upward strain. These blocks self. It null prove much more useful to replaced and the corresponding steps cut in 

erather in the way of people passing to him to do so, and be must remember that the key. Fig. 9 shows a lever key for a night 
fro, so these were altered for another the object of this article is not so much to latch. The first step in this is a sham, 
iUgement, which got over any difficulty tell him how to make a bench exactly like, as the bolt is thicker than the lever, and 
that kind. To the back of each leg I or, in other words, a copy of, mine, as to takes up the first two steps, so that it follows 

K ged a piece of wood, to fold upwards suggest plans by which lie may profit. Still, that the key belongs to a four lever lode. 

en required and at other times to extend should, any one meet with a difficulty ho It will not do, however, in buy in" a lock, to 
skwards as far as the wall, where it feels himself unable to surmount in fitting be guided by the key unless it is by sonic 

^ i*- I1 i a i c * e ^ fc ver y shape to up a similar bench, I will gladly help him well-known maker, as I have known a lock 

§* at which had been previously used ou the as far as I can in “ Shop.” with only two levers have a key like the 

j., arrangement prevented any _illustration (Fig. 9), the levers being kept in. 

pher mishaps, and served till the bench their places by a pin riveted in the covering 

r®! tl ? val t0 another house was finally dis- LOCK REPAIRING AND KEY FITTING. P lrtte . so that it is as well, in buying a lock, 

K U0d ' , . tiv titov i <i wrTcnv to have the covering plate removed and 

So connection with this. I may mention n * IAb v ILSOy * that the levers are actually there. Fig. G 

convenient way of keeping one's tools—at shows a Bramah Jock. This well-known 

pit, a good many of them ; for, as will be Patent Locks for Safes. j oc j- j s j n principle the same as a lever lock, 

pn, it is not suitable for planes, large saws, As I remarked at the conclusion of my last but instead of levers small guards of sheet 
d a few other things. For chisels, screw- , article, ordinary lever locks afford ample metal (Fig. 8) are used, 
ivers, and all the smaller articles, it is security for general purposes, but for safes, a cylinder (Fig. 10), carryin 
ul adapted, especially if, as in this case, or where perfect security is required, it is turns the bolt; a flat steel ring (Fig. 11) 
fi jetich is against a wall. The tools are necessary to render them unpickable. There projects into a groove in this cylinder, and 
llole, and each can be reached down are various means in use for attaining this the ring is notched to correspond with the 
Required and put up again when done end, most of them protected by patent. It notches in the guards, as shown at a. Fig. ,s. 
jn without any of them lying about on would be outside the scope of this article to In unlocking, the key presses the guards 

p bench an important consideration with describe all of them, but I will briefly de- down until the notches are opposite the 

all one. Every one knows the waste of scribe those of Hobbs, Chubb, and Bramah, corresponding notches in the ring. Tim 
caused by hunting up a tool, whether inasmuch as they have been before the cylinder can then be turned round and tli 

Irom among others lying on the bench or public longest. bolt thrown back, a small spiral spring at 

1 . c nest, and all this can be avoided Messrs. Chubb use levers with notches the back of the guards replacing them in 

Ring them m a kind of rack against (or false gatings as they are technically position when the key is withdrawn. Those 

fKg, ]i i~ * 4 a r fck, as I do not know termed) cut in them, as shown in Figs. 1 made by Messrs. Needs and Co., the suc- 

* 4 0W t0 describe it otherwise ■ but and 2, so that the bolt stump (Fig. 3) can cessors to Joseph Bramah, the patentee, are 
arne does not matter much so long as enter a short distance, and where these are very secure, but common Bramah locks are 
■^■contrivance is understood. A piece of I numerous it is almost impossible to tell if seldom perfect, and can be opened in many 

t ° r ** ln * an( l a in- or r the bolt has entered the true or false gating, different ways. 

■t c ’ °‘, an y convenient length, forms The makers, however, do not rely entirely To cut a key to one of these locks it is 
r rcay be called the foundation. On on these, for they use a detector, which, necessary to fit the blank to pas 3 the outside 
some upholsterer a chair webbing »b briefly described, consists of a trigger so j cylinder, then to take off the cylinder, when 


. evident that when folded up against the wall 
s^jOinething more than a piece of board rest¬ 
ing on the ground was necessary to keep it 

Somehow or other, the end of that 
unfortunate plank, which seemed quite out 
of the way, was always coming in contact 
JSwith somebody's beetle-crushers, or they 
with it. It was not altogether satisfactory, 
and nobody ever thought, apparently, that 
it might be avoided by the simple expedient 

of walking in the centre of, the passage. My 

©wn private conviction is that before that 
bench was put up those who used the pas¬ 
sage kept close to the wall on the side oppo- ; 
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it will appear as shown in Fig. 10, with the back the handle with a piece of wire, 
ring, Fig. It (which is in two pieces), in 13 will illustrate my meaning 
position in the groove, b b ; now tile down reason I prefer Limbo’s Combination Night 
the end of the blank until the stud on the Latch, in which the levers themselves form 

key nearly enters the cylinder, then blacken the bolt, and which is 

the end and press it in the cylinder. It will inside by turning 
then show the impression of the guards 011 drawing it back. 

the end, and these should be cut down principle can now be bought for ns low as 

equally in the blank for a short distance, 3s, Gd, or 4s., and is about the best that them 

say, an eighth of an inch. The cylinder can be used. No direction need be given tancc 

should now be held in the hand with the for cuttim 

key pressin 


twisted round the joint. 

For this of borax, powder and moisten a 

Mount buy it powdered 1 
and put a little over the bn 
hold it with a pair of Inn 

lire at ynnr rmnmand. An 

ehoner 


I T 

* lLl\ 

1 1 


f h t. a peimywnri!i 
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|1 


piece u 
it is nut liiirro 

1 it 

N i »iv 
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wire. 

s in llm lieiTVst 


opened from the 
a handle, and not by 
A mailt latch nn this 


<1 * 


litiary kit- 

will do it all the dumpers are 1 pencil 
and a clear lire made: in fart, I havrhmzM 

M f £j> 

in tin* way iiiymU', 'wlii.-n :i Inti" dis 

li" % a r 

from thu sliAj). An nnlirinry ^niti 

would probalily do if the top was covered 
it, so as to see the distance lever keys are cut in the same manner as down to the bars with ,-.licet iron tu increase 
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Hobbs’ Patent Protector, Fig. 5.—Hobbs 1 Patent Movable [ 
Notches in Guards. Fig. 9.—Key for Lever Loci:, shoeing 
Mode of opening Night Latch. 


Figs. 1 and 2. 

Stop. Fig, 6*—Bramah Lock (Till Lock)* Fig. 7. 

Defect at A. Fig. la-Cylinder of Bramah Lock (Night Latch). Fig. lL-Rmg;. 


Chubb's Levers with Notches or False Gatings. Fig. 3.—Bolt Stump. Fig. 4. 

Dovetailing New Bow to Key. Fig, 8. 

Fig, 12. 


necessary to cut thenotches in the key, which previously described. Be [ore closing this i the draught. When the brass has melted, 
may be ascertained by holding the cylinder paper, it may be as well to describe the turn the key round once or twice until it 
to the light and looking at the groove, b b. method of repairing a broken key (broken, has cooled, so that the brass may 1 e equally 
The notches in the key should bo cut down that is to say, at the bow, for if the bit is distributed, and then put it on one side to 

one at a time, until the gatings in the broken it jenimot be repaired), If the bow is cool. Take off the surplus brass, and clean 

guards arc opposite the grooves in the twisted off and not damaged, a slot should up the key with emery cloth* amt it ^ 
cylinder, when if the lock is put together be filed in the top of the key and 1 lie bow finished, and will be found equally as strong 
the^key will be found to fit driven on, but should the bow be broken, as a new one. * 

fhose locks are now seldom used for safes, an old key must be found with a sound bow. I think I have enumerated nop* all the 
but they are frequently used for purposes in ironmongers’ shops all old keys are ordinary repairs incidental to locks in general L 

where a small key is preferred, such as night preserved for the sake of the bows, so that use, and have enabled those of a mechanical 
latches, jewel cases, etc. For night latches, one could be bought for a trifle, if there did turn of mind to keep their own locks m 
however, they cannot be recommended, as not happen to be one in the house, Having repair at a very small cost. As I 
like all drawback locks, however good the procured the bow, it and the key should be before, f shall be pleased to give any in- 
works may be, they can easily be opened by dovetailed together, as shown at a a, Fig. 7, formation that may be required through the 

boring a hole under the latch, ana turning and a few strands of brass binding wire \ medium of u Shep. 
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Metal Spinning. 
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metal to commence practice—lead, pewter, tlic metal sheet between the two and hr in 

or better still, sheet zinc used for covering i up the back centre against the small 

the counters of hotel bars is preferable, as of block, llun the lathe slowly round 
i , it keeps its colour and takes a good polish. ; centre the metal sheet. Now screw up tlm 
those of my readers possessing a lathe, Most plumbers will pick you enough out of back centre fmnlt/ and lock it nut a lih]' 
ire can be no more 1 nteresting or p easant the scrap for a few coppers. Now cut a ! oil on centre, and we arc now ready to be/dii 

y of using it than m the process of metaL J a 

nning. Very little is known amongst 
ateurs of this method of sheet metal 


METAL SPINNING 

BY F.' J. DURRANCE. 
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rking, too little, in fact, considering that 

hundreds of useful articles in daily use can 
e easily and simply made by this process 
in trays, egg-cups, candlesticks, etc. And 

4 yno st of‘the articles produced are specially 

Bitted for embellishment by the two methods 

own to readers of Work as repousse 
ork and chasing. The tools required are 
sry few, and can be easily made b 




Fig. 6.—Theoretical Sketch of Plan of 

Lathe, etc., looking from the Top. 
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y any one 

lying a little mechanical knowledge. And 

le necessary skill is soon acquired, and the 
ults obtained very satisfactory. Now to 
ork. Presuming you have a little know¬ 
ledge of wood turning, I will commence by 

jscribing the making of the simplest tiling 
can think of—a 
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. 3.—Shape of Piece of Turned Wood 
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tig. 5.—Ilode of Turning Pattern on Lathe. 
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. 3 showing all in situ). But as we 
cannot go on without tools these must lie 

our next consideration. These consist of 

of steel of various forms, and really 

cnown as burnishers; 

for the work we have in hand a, simple 
piece of steel rod or wire, about in. thick 
rounded otf at the end, smoothed and 
polished, and driven into a good long handle, 
will do, although it is always preferable to 
have the steel of Jlat section, square or 
oblong, as they lay Hat on the rest and 
do not require so much holding. Me now 

vest used for this work, which 
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come to the 
in rather different to that used lor wood, hut 

used for metal 






Fig. 3,- Sketch showing Pattern (A), Sheet Metal (B), and Holder (C) in Position on Lathe. 






very similar to the ono 

hircdi for inHtance), about 4 in. square and piece of metal a little larger than the pat- turning. It is rtat on the top, and lias a few 

thick ; by any of the well-known tern mould, and attach it to the face of holes drilled into the upper surface tor the ; 
thodji, fasten it to a chuck. A good way pattern; this is the most difficult thing in purpose of inserting steel pins (see rig. 4^, 
by the taper screw, or attach it to the this work, to hold the metal close up and the lower part fits into the T rest, and is 
e plate by screws from the hack, Fig. 5. j prevent its turning In this case we turn fastened by a screw in the ordinary manner 
,, ' w turn it up to the shape of sketch, ; up a piece of hard wood the shape of Fig. 2, put on a good quick speed for this \uh k 
£ g. 1 (toe drawings are not to size, merely then put a little powdered rosin on the flat the quicker the better* Now look fiucruiiy 

"etjcai) ; make it nice and smooth, but surface of pattern, also a little on the at the theoretical sketch, rig. o, nx l 
a not polish it. Next get a piece of sheet ! largest face of the retaining block, insert rest in 
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Some Notes on Screw Cutting. 
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little under the centre ; next get a piece of leading screw—that is the length occupied the screw to be cut is of finer pitch than tlio 
suet from the butcher’s, and as the lathe re- by a thread and a space—is usually 1 inch or guide screw, the smaller wheel is the driver, 
volves hold it against surface of metal i inch ; or the screw is said to have two or and must therefore be placed on the man- 
sheet so as to well grease it. Suet t3 pre- four threads per inch, as the case may be ; dret. But if the screw to be cut is of 
ferable to oil, as the oil would fly off and the former being generally adopted in large coarser pitch than the guide screw, the 
dirty everything about the place ; now put lathes and the latter in the smaller sizes. positions are reversed, ami the small wheel 

■’ a pin into one of the holes in rest, and A progressive set of change wheels is also is then placed upon the guide screw. 

placing the tool on the rest, and against the supplied, the smallest of which has usually It is necessary to observe that it is the 
left side of pin, press firmly against the 20 teeth, and the largest 120 teeth, the relative, and not the actual number cf teeth 
metal as it revolves. The tool in this case intermediate sizes varying by 5 teeth, which is the important requirement. As a 
becomes a lever, and the pin the fulcrum, There are generally two wheels of the same consequence of this, both the numbers of 
allowing you to exert a great pressure size in the set, as two of 90 teeth, and some- teeth as found by Rule I. may be multiplied 

against the metal, which is required in brass times also two of 25 teeth. Additional by any suitable 

or other hard metal. The grease forms a wheels of 130, 140, and 150 teeth arc divided-by any suitable 
lubricant, reducing the friction to a mini- occasionally included in the set; but usually without anectin 
mum. Working always from the centre , you the 120 wheel is the largest. I screw. This fact 

will see the metal gradually give way It is scarcely necessary to state that one service, since 

and conform itself to the shape of the end of both the guide screw and the lathe venient size may thus be replaced by those 
pattern. When you have got the metal spindle or “mandrel” project beyond the of more suitable dimensions, 
well home to the pattern, cut off the super- end of the lathe bed, and that the extremi- For our next example we will take a case 
fluous metal with an ordinary V-tool used ties are arranged to receive any of the 22 in which the number of threads to be cut 
for metal, and make the edge round and change wheels. To enable us to communi- is uneven, as Required the wheels to cut 
smooth with emery paper. Clean and cate motion between the mandrel and the 3* threads per inch ; guide screw 2 threads 
polish the surface with hne flour, emery, guide screw, an adjustable quadrant is per inch. 

and oil, finishing off with whiting and provided which contains a stud or pin, upon Proceeding as directed by Rule I. we have 

the retaining block and which another wheel can be placed so as to Number of threads in guide acrcw=2 

polish the flat part. The metal tray will “ gear ” with both the wheel on the mandrel Number of threads in screw to bo cut=3ii 

not come off yet, as the heat engendered and with that on the guide screw. and in this form we cannot add the ciphers 

will have made the resin stick inside, and Now suppose we place one of our two 90 as directed. In order to proceed we must 
you may have to make metal hot to get it wheels upon the mandrel and the other on first reduce the expression to a simple frac- 
off pattern, which you can do by unscrewing the screw, communicating the motion tion, and for this purpose we multiply both 
chuck of lathe, and hold the metal tray between the two by means of an inter- numerator and denominator of the fraction 
• over a gas flame. You can take off the mediate wheel of convenient size placed by the denominator of the fraction belon 
resin with boiling water. The tray is now upon the stud in the quadrant. Then for ing to the mixed number, in this case, 4. 
finished and can be chased, or a design every revolution of the mandrel, it is clear | , p} llls - x 4 8 

worked on it by repousse work, just as that the guide screw will also make one 
the fancy of the workman may lead him revolution, and a moment’s consideration 
to prefer. Of course there is no limit to will show that the pitch of the screw cut by 
the number of articles which can be made such an arrangement will be exactly similar 
from the same mould or pattern. In real to that of the guide screw, 
practice the patterns are made in brass or problem of screw cutting can, 

iron, as the extreme pressure used tends to | resolved into the question of the relative 

destroy the shape of a wood mould. 

-our next we shall try something 
more difficult 
box with lid. 


common multiplier, or 

common divisor, 
the resulting pitch of the 
is often of very great 
wheels which arc of incon- 




water: now remove 


fr 


ti 


80 


* Adding ciphers we have 


X 4 15 

as the wheels. As, however, the largest 
wheel in the set has only 120 teeth, we may 
conveniently divide this result by 2, and we 
The whole 1 shall then have 40 and 75 as the wheels 
in fact, be | required. 

The si 


lOn 


size of the intermediate wheel is 
In velocities of the lathe mandrel and leading immaterial in all cases of single train gear, 
a little screw, and we will now proceed to consider convenience of communicating the motion 
an inkstand and a circular the means whereby desired variations in between the driving and driven wheels 

this relative velocity may be effected, being the only consideration. 

In the first place it is necessary to remark Let us next endeavour to find the wheels 
that the wheel placed upon the mandrel is a to cut a screw of 14 threads per inch, with a 
driving wheel, that upon the guide screw is guide screw of 2 threads per inch, and the 
a driven wheel, and the intermediate wheel smallest and largest wheels having 20 and 
which connects these two is called a stud 120 teeth respectively. Proceeding in the 
Probably one of the greatest difficulties wheel; the whole system as described being usual way we have T \, which, by addin 
with which the young mechanical engineer known as a single train of wheels, to dis- ciphers, becomes Here we see at once 
has to contend, is that afforded by the sub- tinguish it from the arrangement known as that any attempt to divide both numerator 
ject of screw cutting. Indeed, not only is a double or compound train, to which we and denominator with a view to reduce the 
the pupil or apprentice often perplexed, but shall presently have occasion to refer. size of the large wheel will also have the 

the practical mechanic is also frequently at The axiomatic principle which underlies effect of reducing the small wheel, which is 
a loss as to what arrangement of wheels is all problems in screw cutting may thus be already of the smallost size provided, 
required in order to cut a screw of a give u stated:—The number of teeth in the driving This gives rise to the following state- 
pitcli. _ _ wheel must bear to the number of teeth in ment The ratio between the largest and 

This fact is rendered more noticeable inas- the driven wheel, the same proportion that smallest change wheels multiplied by the 
much as the subject is in reality by no the number of threads per inch in the guide number of threads per incli in the leading 
means a difficult one to acquire when once screw bears to the number of threads per screw' will give the greatest number of 
the leading principles involved have been inch in the screw' to be cut. This cousidera- threads per inch that it is possible to cut 
thoroughly grasped. Reeling sure that a tion is the foundation of— with a single train. In the case before us the 

large number of the mechanical engineering Rule I.—To find the wheels to cut a ratio is Vj’—G and G X 2 = 12 threads as 
readers of Work will have experienced the thread of a finer pitch than the guide the finest pitch w'hich can be cut with 
want of information on this subject, I will screw:—Place the number of threads per single train. 

at once proceed to place the matter before inch in the guide screw for a numerator, and Ror finer pitches than this we shall 
thorn in as simple and concise a manner as the number of threads per inch in the screw require a “double" or “ compound” train 
due regard for accuracy will allow. ' I to be cut for a denominator. Add a cipher consisting of four wheels, of which two are 
The screw-cutting lathe presents a highly to each, and we have the required wheels, driving and two are driven wheels. One of 
interesting example of the important copying Thus supposing the guide screw has two the driving wheels is placed upon the lathe 
principle so often employed in engineering threads per inch, and that w r e wish to cut a mandrel, as in the single train, but it now 
tools. The “guide screw,” or, as it is some- screw of three threads per inch, then— gears directly with one of the driven wheels, 

times called, the “leading screw,” is an Number of threads in guide screw -2 addingj so which together with the second driver is 
accurately finished screw of about the same Number of threads in screw to be cut=3 ciphers ( fixed to a socket, turning on the adjustable 
length as the lathe bed, and placed exactly that is, the wheels required are of 20 and 30 pin in the quadrant; the second driver 
arallel to the centre lino of the lathe, teeth. gearing directly with the second driven 

pon the exactness of this leading screw As a beginner might have some confusion wheel which is placed upon the guide screw, 
depends the accuracy of all screws cut in in his mind as to which wheel is to be placed Perhaps the most satisfactory method of 
the lathe; hence the necessity for carefully on the screw, and which on the mandrel, finding these four wheels is the following : 
protecting from injury this most important I may mention that such a doubt may j Rule II. —-To find the four wheels neces- 

part of the machine. The pitch of the easily be dispelled by remembering that if sary to form a double train. Proceed an iu 
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|ule I, and assume, in conjunction with the £ inch as the pitch which would be cut by 

iair of wheels thus found, two equal wheels i such arrangement. 

i convenient size. Then divide the driver In the last case we have 

driven of the one pair and the driven or , , 90 x 120=10800 

of the other pair by any suitable euis ' 


now a pair of as good telephones 
could desire. 

Iliad a little knowledge of the science of 
electricity, and knew something of the vvliv 

and wherefore of certain laws which govern 
things* doctiiCtU) so X 11 ificlti m y tulirjiHoii 

to please myself. I had no figures or dia¬ 
grams to go by, save an advertisement cut 

ol the Itcli 


s as any one 


as the 

13‘5. Dividin 


120 


4 9 


it 




m 


nr 


river 


40 X 20 

by the number of threads in the guide screw 
we obtain 


800 


To make this clear, let us take the fore¬ 
going case in which the single train failed. 

We have here -£&. and assuming two equal . , )itch • ■ , 

talrf I ‘.^'^eavourod to indicate tha 

toStriven t£k t^e’second drive? by 2, . P C l t“ V “i V vv.lf 1 f re \ cu ‘«"* ratl,er 

the screw, without affecting the ap pi ipa tW of which he wiU then be in a 

position to modify or extend. 


os 


13-5 


G'75=G 


as the resultiu 


IT 


9 


o 


,* i 


ions Tract Society. 


ff 


i 


■will set out the details 


of one of 

to make thorn 
ordinary reader, 
engineer happens to 
come across this description I hope he will 

wink at any miscalculations he may find : 
and should he be inclined to fiml fault, I 
will ask him to remember that I am not 

writing for him. l!ut at the same time, let 

me assure the amateur that if lie follows 
my directions lie will not need to be ashamed 
of the telephones, for mine can speak, and 
speak well, and the best instrument that 
ever left the electrician’s 


these instrument 
plain 


s, hopin 
enough to the 


: 


nr 


Q 






end if any electrical 










result 

j It not unfrequently happens, especially in 
, e case of screws coarser than the guide 
screw, that the pitch of the screw is given 
instead of the number of threads per inch. 

Suppose, for instance, we require to cut a 

Ijcrew of & inch pitch—that is, a screw in 

lich a thread and a space together occupy 
inch in length. This can be done most 

mveniently by— 

Rule III.—To find the wheels to cut The speaking telephone is without doubt the 

rews of a coarser pitch than the guide most wonderful invention of the nineteenth 
tew. Multiply the required pitch in century. Its usefulness for business pur- 
fcches by the number of threads per inch poses is beyond question. It has in a great 
in the guide screw, and then add ciphers as many instances made its big brother, tlic 
in Rule I. _ “electric telegraph,’’ stand aside. And yet 

I Thus & X 2 =or by adding ciphers Vi? it is so simple in construction that any 

lad dividing by 2 we have as the wheels schoolboy, with a few simple tools, and the 

required. < _ merest trifle of mechanical knowledge, can 

. Again, supposing the pitch of the screw easily put it together, 
ttquired is 6-J inches, V x 2= 5 ^, adding It consists essentially of a wooden or 
ciphers 5 ^?, and assuming two additional ebonite case, being hollow throughout its 

pheela of 120 teeth, we have ^PtboJ then entire length, a round steel bar magnet fit- 
dividing the first driver and second driven ting into the case, having a small bobbin of 

by 6, we obtain as the required | very fine silk-covered copper wire surround- 

irheels. 


rl 


THE SPEAKING TELEPHONE AND 

MICROPHONE. 

THEIR CONSTRUCTION, AND HOW TO USE 

THEM. 

BY WILLIAM DUFF. 


workshop cau do 


no more. 

The outer case then, to begin, is made of 
mahogany, and is in three pieces, which 
I will call the body, the mouthpiece, and the 
cap. The body will be easier to make in 
two pieces, for if made solid or in one piece 
it will be very difficult to drill the hole for 
the magnet. (Set two pieces of mahogany, 

4 in. by 2 in* by G.V in., and fasten them to¬ 
gether in the usual way fur turning—/.e., 

piano two sides and glue them with a piece 
of soft paper, such as newspaper, between. 
They will have the appearance of one piece, 
measuring 4 in. by tin. by (J1 in. Turn them 
any shape you fancy; but that shown at Fi 
will suit the purpose* Make the cavity at 
the end the sizes indicated in the figure, 
viz., 2:f hi. by } in. When you have the body 
turned and finished, split it (the paper 
between the halves makes this easy), and 
make the hole for the magnet with a gouge, 
taking care to have it in the middle of the 
entire piece. The hole should lie made so 

tiiat the magnet will lit well and not rattle 
about; but it must not fit too tight, so as to 
prevent easy adjustment. Turn the mouth* 
piece out of a piece of the same stuff as the 
body, measuring 4 in. by i in* Fig. 10 gives 

the exact sizes to which it must be turned. 

The cap is shown at Fig* 5 ; but it can be 
dispensed with, without in any way lessen¬ 
ing the effectual working of the instrument. 
The bobbin to take the wire for the coil is 
also of wood, preferably boxwood, and it will 
require some care in turning, for it is so 
small and so thin in every part that it will 

be easily broken, 

with pasteboard ends, 
a narrow strip of cream 

and rolled round the magnet several times 
till about k in. thick, and two round discs of 
thin pasteboard, with holes, the width of 

lued at each end of the paper, 
it in section, and the proper 
which must be the same 

whether made of paper or wood. 

The wire fur the coil, is No. 30, silk* 
covered ; about ^oz, will be suttieieut It 
slioul 1 be wound on the bobbin as evenly 

ible, and free from kinks ; both ends 

up; one 


7 


lg.3 


ing its north pole, which is placed at the 
. In all the examples hitherto given we have speaking or hearing end of the rase. Directly 
iealt with right-handed screws, of which over the bobbin is placed a circular disc or 

guide screw affords an example. If a plate of thin sheet iron, fixed round its edge, 
handed screw has to be cut, it will be but free to vibrate at its middle. 

ecessary to interpose a wheel of convenient , The ends of the coil of wire on the bobbin 
ize between a driving and driven wheel are connected by two wires running the 
fter determining the required wheels as length of the case, ending in terminals or 
efore. An extra adjustable pin is provided binding screws, for the purpose of counect- 
i the quadrant to carry this additional ing the instrument with the line wire. 

Week Formerly, two such instruments were 

Rule IV.—To prove the wheels to be cor- simply joined up to the line and the earth, 
Bet: —Multiply the driving wheels together as shown in Fig. 2, and no battery was em- 
id multiply the driven wheels together, ployed, for on speaking into the mouthpiece 
ivide the greater quotient by the less, of one, the vibrations of the voice bent the 

hen this result is to be multiplied or iron plate to and fro in front of the magnetic 

ivided by 4 the number of threads per inch pole, and thus by magneto-electric induction 
guide screw, according a3 tho screw to be set up undulatory currents of electricity in 
it is of finer or coarser pitch than the guide the little coil around the pole. These cur- 
rew. The final answer should give in the rents were of a strength ana form dependent 

at instance tho number of threads, and in on the vibrations of the voice, and after 
e second instance the pitch of the screw travelling along the line they passed through 
p be cut. _ the coil of the receiving instrument, where, 

.To render this clear, we will prove the by a reverse action, they set the iron plate 
wheels in the examples given to illustrate into a vibration sympathetic with the vibra- 
pulea II. and III. In the first case we have tion of the plate of the transmitting instru- 
} o ok M the wheels. Multiplying the drivers j ment. The result was that an ear placed at 
together, 20 X 50=1,000; multiplying the tho mouthpiece of that instrument could 
Inven together, 70 X 100=7,000; dividing hear a feeble imitation of the distant 

greater by the less ^3gg=7; and speaker’s voice. I can well remember the 
multiplying by number of threads in guide first time I heard a telephone speak. It was 
lerew, since the screw is of finer pitcli than then only in the experimental stage. The 
ne guide screw, we have 7 X 2=14=the instruments wore the property of Sir Win. 
fturnW of threads required. Thomson. When I placed the instrument 

In the second case (Rule III.) we have ^ to my ear, at first, I was so much excited I 
y the wheels, and we can at once divide could hear nothing, but gradually the tones 
_ greater by the less, thus 175. of a well-known voice became recognisable, 

K in this case the screw to bo cut is and when I laid down the instrument, I 

llain the guide screw, we must resolved to set at once to work and make 
by the number of threads in the for myself a set of this wonderful apparatus. 

It was not until long after, however, that I 
did actually make a beginning, and I have 


c 


left- 


It can be made of paper, 

I made mine thus : 

, glued 






it 


tlio magnet, 
Fig* 7 shows 
sizes aru "iven 


ff 


as pass 

must bo left free for connectinj 
end taken through the side of the bobbin 
and the other one left where the winding 

stops* After winding steep the coil i 
melted panifim wax. In winding the eoils 

for the pair of instruments one will have to 

be wo mid in the contrary direction to the 
other, and in joining up, the beginning of 
the one end the end of the other must be 

connected together* 

The ends of the coil are soldered to two 


tip 


in 




L 


175 


in® ■cryw, and we then have 


•875 


F 


2 
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stout copper wires, and carried inside suddenly the wire broke, causing a great The effect was improved by building tin- 
through holes to the top of the case, and rush of sound to he heard in the telephone nails up log-hut fash' —- 

fastened to binding screws. The diaphragm which he held at his ear. He sought to 
is a thin ferrotype plate, to be 
procured at a photographic ap 

paratus shop; cut it 3 in. in 
diameter, and don't have any 

wrinkles in it, especially round, 
the edge. After all the pieces 
have been made and fitted, the 
best means to put them together 
•will be to begin by gluing the 
two halves of the body. Previous 
to this have the two small holes 
to take the wires from the coil 
running parallel to the large hole 
for the magnet, one on each side. 

When dry and hard put the 
magnet in place, with its south 
pole at the top, and insert the 
adjusting screw, which should 
have a neck to work in a little 
collar screwed to the end of the 
body (see Figs. 4 and 8). Screw 
and collar should be of brass. 

Push the wires from the ends of 
the coil through the small holes 
in the body, and bring them out 
at the top; place the hole of the 
bobbin on the protruding end 
the north pole of the magnet; 
the bobbin should fit tightly; it 
will be held in position by the 
wires, which may now be fastened 

to the binding screws at the top; 

turn the end of the wire two or 

three times round the stem of 

the screws ■ screw them tightly 

into the wood. The diaphragm 

may now be laid in its place; 
but just before doing this place 
a piece of paper over the magnet, 
and with the adjusting screw 
bring the magnet to touch the 
paper ; place the mouthpiece over 

all, and fasten with four brass 
screws ; before fastening up tight 
withdraw the paper; this will 
leave a space of about a 32nd of 
an inch, or the thickness of the 
paper, between the magnet and 
the diaphragm; the mouthpiece 
clamps it round the edge, and 
leaves it free to vibrate at the 

centre. The magnet, it should 
be said, will require no further 
adjustment. Itshould be strongly 
magnetised to begin with, and 
capable of sustaining its own 

weight. 

The instrument just described 
is what is known as the Bell 
receiver, and two of these instru 
raents will speak or hear if they 
are alternatively held to the 
mouth or ear. The method of 
connecting them to the line is 
already described. 

There are a great many dif 
ferent telephones in use, and a 
great many more have been 
vented that will never be 

They are all dependent, 

less, on the same principle. 

After the invention of the tele 
phone. Professor Hughes, of tele 
graphic fame, invented an instru 
ment known as the microphone. 

He had been invest! 
nomena by the aid 
discovered that 

two conductors could be made to transmit 
speech. In the course of his experiments 
he had been using a strained wire, when 


non. This crude 
rat us reproduced sound with 

fidelity. Acting on the facts 
brought out by these ex peri 
ments, he devised an instrument 
for magnifying weak sounds 

which he called a microphone. 

As he made it, it consisted of 

a lozenge-shaped piece of carbon 

one inch long, a quarter of an 
inch wide at its centre, and one- 
eighth thick.. The lower end 
rested as a pivot upon a small 
block of similar carbon, the upper 
end being made round 
play free in 

block of carbon similar to that 
at the lower end. The lozenge 
stood vertically upon its lower 
sumiort. 
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ie form of the carbon is 

not of importance provided the 

weight of the upright contact is 
only just sufficient to make 
feeble contact by its own weight. 
Carbon is used in preference to 
any other material, as its surface 
does not oxidise or rust, 
general app 
phone will 

drawing, Fig. (>, and the method 
of connecting it to the line and 
battery will bo understood by 
reference to the section given at 

Fig.il. 

This instrument is capable of 
detecting very weak sounds made 
in its presence. If a pin, for in¬ 
stance, be laid upon or taken off 

the table, a distinct sound is 

emitted ; or if a fly be confined 
in a matchbox, or other suitable 
prison, it can be heard walkin 0 
with a peculiar tramp of its own. 
Thus, tiie beating of a pulse, the 
ticking of a watch, the tramp of 
a fly, can be heard at least 
hundred miles distant from the 

source of sound. The success of 
the telephone is largely due to 
the microphone, for the trans¬ 
mitters which are now in use, in 
conjunction with the telephones, 
on our exchange systems are, to 
a great extent, modifications of 

Professor Hughes’ simple con- 

t r i van ce. 

When a microphone is used a 
battery will be required to gene¬ 
rate a current. For the fly 
walking and watch-ticking ex¬ 
periments a sufficient battery 
can be constructed for littl 
cost. The following will suit all 
requirements ; it is a modi flea 
tion of the Danicll cell. Three 

jam pots, three plates of copper, 
with a gutta-percha-covered wire 
soldered to each ; three plates of 

2inc, with a copper wire also 
soldered to each, which may be 
bare; a few grains of Milestone 
(sulphate of copper), a little saw 
dust, and some salt and water. 
These are all the materials neces 
sary. Put a plate of copper at the 

, _ bottom of each jam pot. Allow 

imitate the condition of the wire at the the wire to come up the side ; put a little 
moment of rupture by replacing the broken of the sulphate of copper on the top of 
ends and pressing them together. This he each plate ; pack in the sawdust until a few 
did with three common nails; two joined inches from the top of the pot; place a sheet 
to the ends of the wire lying on the table j of zinc on the top of sawdust; allow the 
side by side, and the other lying across them, i wire to come to the opposite side of the pot 
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Fig. 1,—Section of Bell Telephone Receiver* of which the Outer Case 

is of Mahogany or Rbonite. 


H, Magnet JUtf'rl with Adjusting Screw, c. Cnil of Silk-covered Wire. 

Coil to Binding Screws, d* Diaphragm of Ferrotype Iron, 


w. Wire from 
p, Earpiece. 


gating acoustical phe- 
i the telephone, and 
a delicate contact between 
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m that wherethe wire from the copper 
,te comes ; moisten the sawdust with the 
rater in which the salt has been dissolved ; 
i cork may be fitted to each pot to keep 
hem clean and tidy. Connect the cells 
pgether as in Fig. 9. 

With this arrangement speech can be 
arried on, and a great number of wonderful 
ixperiments conducted. To have a direct 
omnium cation between two stations a 
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Fig. 2.—Original Form of Telephone. 
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Fig. 6.-Carbon Microphone. 
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Fig. 10 .—Mouthpiece. 
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duplex set of apparatus will he required 
including call-bells, etc., mounted upon a 

with all tlie paraphernalia of 

so do not 


* 




switch-board 
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practical telephony ; but as the 

come within the scope of tlie present paper 

them to some future time. - 


* 
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I Avill leave 

Perhaps an abler pen than mine may write 
upon tills subject. At all events, I have 
endeavoured to do my best to put the 

matters of principle and construction plainly 
d clearly before the reader, and I nope I 

ueceeded not only in doing this 

ubject which 
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but in interesting many m a 
is possessed of considerable importance. 
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When we have got this into its place 
and properly fixed, we can then choose our 
carbon plates, 
good hard porous 
cracks or coloured 


resin in any of my apparatus, and I liav 

never had any fault to find with any of it 
yet. When we have finished our carbons, 
we have the battery complete, except the 
amalgamation of the zinc and the zinc ter¬ 
minal. To make the latter, yon can either 
tap a hole in a brass rod and screw a small 
terminal in to it; or else, if the battery is for 
use and not for show, we can drill a small 
hole down the rod, say for about i in., and 
then drill another hole through the rod, and 

across this other hole—say about j in, from 

the top of the rod—tap the hole that is 

drilled down the rod, and insert a small 
screw. If then we pass a bit of wire through 
the other hole, and then screw the screw 
down, we shall have a handy and cheap 
terminal. It is the method that I always 
use in similar cases where my object is 

not show. 

Now for theamalgamation of the zinc. This 

is, in my idea, a very important part. Many 

seem to think that if there 

mercury on the zinc, that is sufficient; but 

this is not sufficient. The zinc plate must 
have a thorough bright and regular coating 
of mercury on it. There are two methods 
of doing this : one is by means of the old 
troublesome rubbing method with mercury 
and sulphuric acid, and tlie other is by the 
method designed and improved by myself. 
I will give them both. The one that is the 
least troublesome to use, and the one I 

always use, is the latter; nevertheless, as 

only a very few use this, I will give both. 
First, the old method: 

in one saucer, and a little sulphuric acid in 
another; pour a very little sulphuric acid on 
the mercury. Then, with a piece of rag tied 

on the end of a stick, dip first in the. sul¬ 
phuric acid, and then well rub the plate ; 

solution to about then obtain a few globules of mercury on 
ure that the carbons the plate, and well rub them with the 

rag till a bright uniform amalgam of zinc 
and mercury is obtained. Be careful that 
you do not get the acid on your hands or 
time we shall find we have a fine firm coating clothes. If you get the acid on your clothes, 

of copper deposited upon them. Then swill a little strong ammonia will remove the red 
Having done this, the next step is to 1 these well in cold water, and wipe. stain, but will not, as may be supposed, turn 

take a piece of zinc -fa in. thick and of a Having done this, the next procedure is to tailor and mend the burnt hole. If yon get 
suitable size so that it will go through the prepare a bath of wax : take an old tin tray any of the acid on your hand, rinse it welt 
neck of the bottle luto the interior ; .then ; about 2 in. deep, and put some good paraffin in running water ; but my advice for these 
drill in this (at the end which is designated wax in it, and apply a source of heat (as two points is, Do not get acid on your clothes 
to be that which is to be connected to the gas) underneath. Fill this tin up with or person unless you possibly can help it. 
brass rod) two boles about £ in. or ^in. from melted wax, and regulate the heat so that Second and best method of amalgamation, 
each end. Then take a strip of ebonite 4 in. it will just barely keep the wax boiling; but slightly clearer; it costs four times more 

thick by (if the zinc is, say, 3 in. broad) 3 in. then immerse the coppered ends of the ' than the old method, and it is this ground 
long and £ in. width ; cut a channel in this carbons in this for about 2 indies. Allow'these that debars many from using it:—Take 
about ^ in. or 5 - in. deep to receive the zinc to remain in for twenty or thirty minutes, nitrate of mercury, 1 oz.; chloride of mer- 
(the width to be regulated according to the Then take out and well wipe with dry cloths, cury, 1 oz. ; dissolve in water to which a 
thickness of the zinc employed); two holes Be careful and well wipe the coppered ends, little hydrochloric acid and amnionic nitrate 
are then to be drilled at each end so as to or else it will be found that we shall never have been added; make up with distilled 
be level with those holes drilled in the zinc, obtain the solder to stick to them ; and it water to one pint. The zincs, before being inl¬ 
and by means of two small screws the zinc must be also understood that the waxing of mersed in this, should be well cleaned with 
and the ebonite strip can be attached to- the carbons must always take place after sulphuric acid and water, and should then 
gether. The ebonite strip should also have the coppering and never before , because if be swilled with distilled water; or, failing 

its centre another hole drilled and tapped the carbons were waxed first we should this, with water that has been vigorously 
about £ in. diameter. never obtain a good coating of copper on boiled and then filtered. Ifear Icannotrecom- 

Having done all this, next take a piece of them, and it is for this simple reason they mend the use of ordinary water as it is. 
brass rod £in. diameter, tapped at one end are waxed afterwards. The waxing is to the zincs have been well cleaned, when they 

softs to screw into the ebonite strip; pass prevent the salts of the battery solution are taken out of the bath they will be found 
one end of the rod through the brass tube creeping up and destroying the connection, to have a splendid bright coating of mercury, 
in the lid, and we have the zinc element When we have well wiped and again washed This arrangement, as will be seen, constitutes 

complete (except the amalgamation). Then our zincs in water, wo can attach them to one of cleanliness and portability. The 

attach to the lid, by mean3 of very small the copper strip by means of soldering the solution will last for a long time if it is 
screws, a U-form piece of copper so as to copper strip to the coppered ends of, the kept well corked in a bottle when not in use. 
encircle the brass rod without touching it. carbon. Use ordinary solder and spirits of Now for a few solutions. 

It should leave a space of A in. between the salts, and well wipe and wash tlie joint the bichromate of potash solution: 
edge of the copper and the brass rod. This afterwards. Many electricians prefer to use bichromate of potash, 1 lb.; dissolve in four 
copper strip should be about ^ in. thick, resin for these joints ; but I should not pints of hot water ; allow to cool, and when 

and should also be attached to a terminal on advise any of my readers to use it, unless cold add sulphuric acid, 101- oz.—This so- 
the lid. It is to this copper strip that the they have the patience of Job, a good lution is one of the best known, and has 
carbon element is joined (one on eaeh aide temper, and also iiave had a little experience been regularly used by me for some years 
of the zinc), \ of using resin with solder. I never use past. 


CONSTRUCTION OF 
BOTTLE BICHROMATE BATTERIES 

BY F. W. MASON - . F.S.S. 


e 


These should be made of 

carbon, exhibitin_ 

marks whatever on its 

As many amateurs, and likewise professional surface. They should, of course, be of such 
men, use these in their experiments, itwould a size as to suit the cell itself ; they should 

not be out of place for some to reach from the lid to within i in. from the 
know how to construct them. These bottle bottom, and should be, at least, the same 
batteries, though generally known by the size in width as the zinc plate. Before we 
name of “ Bottle Bichromate Batteries,” may can attach our carbon plates to the copper 

really be used with any single fluid cell solu- strip we shall have to copper one of the 
tion ; and at the conclusion of this article ends of each ; and to do this we shall have 
I will give a few different kinds of solutions to make use of the electro-plating process, 
which have been practically tested and used Take any wide jar holding about a pint, and 
for some time past both by myself and nearly fill it with the following solution :— 
many leading electricians. * I Copper sulphate, l lb.; dissolve in hot water, 

In the first place take any ordinary wide- and add, when this is cold, 9 oz. of strong 
mouthed bottle. If it be preferred to use sulphuric acid. Be careful in the adding of 
the regular form, bottles can be obtained at this, as it will cause the liquid to become 

anyelectrician’sforabout9d.orla.each. They hot and spirt; it should be added very 
should have the capacity of about one pint, slowly. If the reader should not like to 
Of course smaller, ones can be used if de- make up a quantity of this, lie can use the 
sired, but this size is the one I always following smaller proportionsCopper sul- 
recommend. Take a piece of ebonite, or phate, 2 oz.; sulphuric acid, 1 oz.; water, 
any hard wood, about ^ in. or £ in. thick, one pint. 

and, by means of cutting and turning it When we have obtained our solution, 
in a lathe, obtain it so that it will just fit and have filled our jar with it, we must 
loosely inside the neck of the bottle ; then obtain a cell of some kind of battery. The 
take another piece of similar material, about Bunseu is very good here; or, if the reader has 

in. thick, and turn this slightly larger | a Daniell, he can use it in place of the Bunsen, 
than the neck of the bottle, so that it will, 
when placed oil the top of the bottle, rest 
there without in the least entering the neck 


no 




is just a little 




1.0 


If we have the Bunsen, attach a wire to the 
zinc, and also one to the carbon plate, and 

--... ---— e . bring them to our jar of copper solution. 

Put these two pieces together by means of To the wire coming from the carbon of the 
glue, so that their centres exactly coincide battery attach a piece of copper plate, and 
with each other. Thus we shall have our immerse iu the jar of solution; string the 
lid made. W hen these are dry and firm, carbons to be coppered to the other wire 
drill a hole through the centre about ± in. coming from the zinc of the battery. They 
diameter ; then fit through this, by means should be attached to this wire by means of 

i in. thin copperwire. Immerse the ends of the car- 
project about 1 in. bons in the jar of coppering 

£ in. underneath ; the depth of 1 inch. Be sur 

ex- and the copper plate do not touch. Leave 
and a them in for about one or two hours (accord- 
e purpose | ing to circumstances), and in about that 

of holding the brass rod (which is attached 

to the zinc element) in any position. 


Take a little mercury 


of marine glue, a piece of brass tube 
diameter. This should nroiect aboi 


above the lid, and about £ in. underneath ; 
it should also have in it, at the upper ex¬ 
tremity, a hole drilled and tapped, 
screw fitted to it. This is for tlie 


in 


If : 


First of all 


Take 
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Chromic acid solution:—Chromic acid, subject bcin<j wild boars in some wit i «... 

| ; sulphuric acid, 8 oz.; «atcr, four scrr ,11 ,o * f, fh. Kov. A.vSi 'SA £££?£, £?“ 

mts.—Very good, and gives an intense cur- seventeenth century designs for gloves useful for to the nnl -in,l i.s,,l 

- - . P“? tm S 0n die work. The list of illustrations Unless ot henviso 

Permanganate of potash solutions jtfa- just enumerated will give intending purchasers three wheels; the Jh-st 

On’s solution consists of permanganate of f,“ uai0101l “. ldea ° f t { 10 nature and contciits of coarse emery wheel for doin 
lotash, 6 oz. ; sulphuric acid, 2 oz. ; water, f : ' sai ;, ine ’ k. urge sheets, it may be said, j the second 

% pints.—Gives a most powerful current are aW ±our timea thc sizu of th * sheets. 

br same length of time as bichromate. S9 .-Ham in BuotuW Ivohivi 

m Bromine cell. — Same solution as per- Vulcanite 

I aanganate of potash, with a layer of brom in e Messrs. Harger Brothers have sent m□ S1 ,cci- 

nl solution known, _ giving over 20 volts added to their largo and varied stock of tS 

and also having, an extremely low appliances, and materials. They arc 
esistance. The solutions above given ivorine and vulcanite, and,as may bo sabered, thc 
.ave all been tested for a great number former material is of gloasy whiteness, and the 
Upf years, and SO can be thoroughly reeom- latter black; the ivorine for fretwork, inlaying, and 

ended to all those that are in want of a overlaying in fine work, and is supplied id 2s. cd. 
lOd strong solution. They all give at the ? )er Sf l uar0 f°°t* The vulcanite is dearer, being 
1st an E.M.F, of 2'0 volts. ™* cd ; P er Bt t uare foot, but it is much thicker 

Any matters pertaining to batteries I shall !, 11 t V e lvori ? e - Any one who stands in need of 

> I always be very pleased to answer. I should Va tllMC nmteri “ ls both 

iEave before stated that there could, and they are stmnlicd" ° ° l ° 

Should, be run round the lid of the bichro- 0 ai 0 Supphcd ‘ 

of brass, fitting I 00 .—Examples of Lathes, Ati’ahatcs, 

ottle. This sets ‘ axd Wouk. ’ 

V | the bottle off, and make3 the job look work- This is a very useful pamphlet, bv the author 
ft’feanhke, as all work should that is made of “ Lathes and Turning,” published by 3Ies 

t (from instructions given in Woek. E. and F. N. Spon, 126, Strand, W.c" 

preface, the author 

says: u The following 

pages aro written 
with a view of des¬ 
cribing the construc¬ 
tion and capabilities 
of some of the most 
recently designed 
lathes, apparatus 
and tools. Those who 
want further inform¬ 
ation on the general 
subject of tmnin 
aro recommended to 
read l( Lathes and 

88,-Ho*. Art Wcrr. | 

Y readers of Work are, without doubt, Longmans,price ISs. 

* |interested in the employment which is well The pamphlet is, in 

pressed in the title of the magazine now under fact, an. agreeable 

n side rat ion, namely “ Home Art Work,” It is, , form of catalogue 

the wrapper tells us f the new monthly series and price list of the 

li The Art Designer,” and is u A Monthly specialities of tho 

|Portfolio of Full-Sized Designs for Painting and London Lathe and Tool Company, many 

istio Work/ 1 edited bjr'MxB. Conyers Morrell, i of which were noticed and illustrated in the 
nd published at and by Mr f John Hey wood, of earlier numbers of this Magazine. Some in* 

Paternoster Buildings, London, and Man- tercsting examples of ornamental 
ester. There is, as a matter of course, much to are engraved, and notably a 
Bnterest and amuse in the letterpress, but tho men of turned work consisting 
■piief attraction lies in the sheets of designs that having within it a smaller cube, with a horn 
re issued with each monthly issue. In the parts projecting from each of its sides. This is 
«forc me aro two small sheets—one, that is to all turned out of the solid. Ivory or hard w‘ood 
Jay, in each part, with some well drawn classical is the best material of which to make it, tiomo 
gures from the antique, the most noticeable fault excellent specimens of geometric turnin 
eing a somewhat exaggerated gap between tho also given, which, up to tho present time, have 

rent toe of each foot and the toe next to it, which boon produced only by means of expensive 

ives one tho impression that the classical figures apparatus. Tho author, however, tills us that he 
ad originally rejoiced in tho abnormal number has devised a simple and inexpensive instrument 
( aix toes in each foot and had lost one of the by which this class of work can bo executed in a 

umber by amputation. The larger sheets are plain lathe, without overhead motion and without 

sry good. One of these has on one sido a division plate. This will manifestly be a great 
lirited full-size design by Walter Crane, for boon to amateurs and others who wish to execute 

to corner of the border of a table-cloth, exhibit- a littlo ornamental turnin 
ig two winged dragons in mortal conflict; and, tioned, but arc not possessed of means wherewith 
i the other, designs for glove and handkerchief to furnish themselves with tho co>tly apparatus | 
jxea, adapted for needlework, repousse work, that, up till now, has been absolutely necessary, 
akor painting, or wood carving, by Mr. G* 0. Tho author of the pamphlet does not tell us what 
Jiite, F,L,8. ; a design for a plaque of water the instrument is, but ho refers us loa volume of 
tics, tadpoles, and frogs, by Mrs, Ernest Peel; a his tl Geometric Turning Simplified, 5 * in which all 
Jrder for altar linen by the Rev, Ay merVallanco ; those w ho want to know how these and other 
tea cup and saucer, with violas, by E, Hall; and figures can bo produced, will find tho means 

ro pincushion needle-boxes, one in the form of of slaking their thirst for knowledge* >Vhilo 
violin and the other resembling a guitar. The writing on this subject, I may call attention to 
Iher large sheet contains on ono side Andro- tho London Latho and Tool Company’s Grindin 
he, reclining on a couch, and on the other tho Machine, a compact and handy appliance, which 
lo subject on a •mall scale, surrounded by a has not y®t received notice in Work. u Iho 
dor of flumes; various small designs inclu- small cutting tools,” says Mr. Northcotfc, “now 
g some Old English patterns for muslin used in tho best organised workshops, for 

^broidery; two circular designs for needle- tolerably heavy work, are ground far quicker and l 

or repousse work for embroidery, tho bettor by theso small tool-grinding machines than 


£ 


. t 


which lifter 


t 


* 


or, may be 
only for rough 
ordered, tho spimlJ 

a wide mid 


sited 
rinding. 

can i<i 

riiodunitdy 

g most of tho work ; 
fino ctnory whirl iW smooth 
and the third, a iiivtul whcvd, ux*! with 

r or other lino grinding malurul, 

edge required by 

Thu spindle cud is mudu i 

wlicet f etc. Thc gtiidr b u 

may be fixed at any utigh, and 
the cutting tool is generally carried ]>v miiuIL 

adjustable sliding rest, pushed aluug tin 
bar by hand* By these means, nil 
may bo ground to 

much hotter w 
badly shaped hand 

nmehino 


ri; 


i r M 


*. 


Jit 




i- 


3 




*4 


». 


i 


a 


j 




glindiu 
the finest 


fY * 

|-| s 


emcr} 

for giving tho polished 
cutting tools. 

a face grinder, bullin 
or rest in front 


s 


AXD 


"ill Ml 

o i an v 




u n 


t 


ijt 


called 


uid 

t' m4*4 

and 


i k n 


1 3 


'B 


ciillm 

an Mi 1 * 


i r 


rfn 


1 


correct cut!in 
ork produced by tlmm Ilian by 

round tools 


i p- 


t 


1 




’ii 


rim 

may be mounted on a bench 

special stands as preferred, 
follows : — With six-inch whorls, £10; 
nine-inch wheels, £lu ; 1 

purposes for which I Countershafts complete for each 

are supplied, complete, for VI 10s 


‘‘rimliii 


i r 


i 


11* 




yr it pun 

Prices range its 


- i 


V 


II 


will i 

with twdvu-iiidi, £2U. 

size of wheels 


and 

I £-1 respectively. A representation of this desir¬ 
able and useful macliinu is given in the accom¬ 
panying illustration. 

This 


V 1 as 


-T 


* 1 * 


late bottle battery a strip 
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pamphlet 
prist a only forty-eight pages, 

to think 


small as it is, for it com- 

will, I am inclined 
ivc all those who wish lo taka up 

ornamental trainin 

and attain profici¬ 
ency in it, us good 
an insight into tho 
touls and appliances 
that arc needful and 
thc work that can 
be executed Lv them 
as well us by niakiii 
reference to, and 

seurcliiug the pages 
of, many a more pre¬ 
tentious and ci^tlv 
work. At the end of 
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OUE GUIDE TO GOOD THINGS 
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* Patentees, TTtetnvfacturers t and dealers generally 

quested to send prospectuses, bills, etc. , of their speciali¬ 
ties in tools, machinery, and workshop appliances to the 

Editor of Work for notice in " Our Guide to Good 
\ ThingsJ* It is desirable that specimens should he sent 

for examination and testing in all cases when this can be 
done without inconvenience. Specimens JAus received 
will he returned at the earliest opportunity « It mitsE be 
• understood that everything which is is noticed 

on merits only, and that , as is in the power of any 
one who has a useful article for sale Eg obtain mention of 
it in this department of WORK without charge t the 
notices given partake in no way of the nature of adver - 

tisements. 
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4 of the fiimplur variu- 
/ tics of omamenial 

work produced by 

manv of Iho latlics 
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and apparatus U 
scribed in its pages. 
Although the author 
simpler varieties,” they 
armngements of curved 
almost bewildering in their 

I believe that all 

tho wood in 
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Lonclon Latho and Tool Company s Small Grinding 

Machine. 
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, fof 


speaks of them as 
l^rcscnt many complex 
lines that am 
crossing and rcerosamg. 

theso diagrams aro engraved on 
the lathe, for they could hardly ho produced in 
all their regularity and intricacy by the artist's 

pencil and tho engraver's graving 

pamphlet is appropriately brought to 
tion by some specimens of turnin 
produced in ono of the Company's five-inch 
geometric lathes by an apprentice who had never 
before done any ornamental turning. In this 
page illustration aro twenty-five napkin rings or 
different patterns, most of which were shaped by 
thc Universal Cutting Instrument, aided by thy 
division plate, while some were shaped by one of 
the Company's Drilling Instruments* I regret 
that it is not possible to produce here tho illus¬ 
tration to which reference is made. I cau oulv 
hope that a desire to seo it, and to judge in some 
measure of tho excellence of the work that is 
figured, will cause many a reader to send to tho 
Company for a copy of tho book itself. 

It will bo found that some of llie 

described in this pamphlet have 

numbers of this 
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the tools and machines 
been mentioned in these pages 

outnumber those 
there is much information with relereiice to the 

of tho machines that are mentioned which 

supplies 
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SL W ? R ?'“ d ; * 3 8CC * 1 a ™ not p.? 1 0d writing, rule marked for round timber measure no mat Irr - 

and I hope in y fellow-readers will excuse my of what nation, or one of the more elaborate aei£ , 

m w en ^ n ^ CS Ti 7 ^ n c / nt ^ ll91 ^ u . I hog to of logarithmic scales with gauge points for round 
Sl 1U PL? 1 ]! 1011 Work is supplying a Jong- limber measure, and test my experience by them 

for the good it has done for me," round timber, with a few question ? will, if inM \£ 

Simple Measurement of Timber.— Timber gently made, teach him the diilcrence between 
I ROLLY writes m reply to A. G* H. (see page common sense and knowledge : one is the applied 
™) :T A. G. H. does not understand the reason science of everyday life, the other may be only the 
of timber measurement as given by JIoppus recollection of a dunce or the oracle of a fool— if 
in his calculations, or he would not have in- lucre blind book learning which may mislead thu 
tnirled his views of which is right: hy trade inexperienced/’ 

usage and fairness in buying and selling* or hy Proportions of Lathe Flv Wheels w n 

ignorance of the usage of the trade. Round tim- J. P. A. on /i. 220 oAVork. As I mud! quraHun if 
her Mtnnot in fairness be measured as a parallelo- the Editor will sully the pages of his journal with 
pipedon, as if it were the outside or inside of a my correspondent's sneers, 1 will mention in brief 
mathematical figure-as for engineering calcula- that J* W,C. speaks of my sketch "s“that wonder- 
tions hut for what it will fairly produce to the ful design of a light-laced iigurcS "as a “ pretty nieei* 

buyer when the sap is hewed off and the timber of figure skating. butTomewfmt ffu fe\cfu;d 1 and 

of timber, growing/ * round.' and " antiquated idea." After a mmindiring-ta?e at 

squared, and knowing the usage In Europe and the Ark/' J. \V. C, triumphantly flourishes before 

1 1 Vr^ stilte l J 1 ? t system common to my benighted and antiquated mind a “problem 
al! timber-selling countries for measuring round reclaimed from Noah's stomach bv a •' wily 

timber is the quarter^irth squared or multiplied gincer 11 in his greed for knowledge." This decant 

theproiduct mu!Uiphed by the length correspondent informs us how Noah had worked 

Si Vj? C f» ° f ■’ tln+S ? rodllct IS divided out the problem on the skin of the hard-boiled egg 

hy III, if the calculation js in feet anrl inches the which he was eating: hence the “wily" cne-mom’ 

ls t t 10 ®-! ls ^ycr, as shown in Hoppus. em played a st omach pump for I he reclamation of this 

sure comes under the same category of reckoning, little loo much work in it." I ought simply to have 

cftiledcylmdei- measurement 1( that said that the sums of the diameters"of each pair of 

plan were used. From my experience, the dif- pullers should be alike. PasMng by the sneers in 
tercnce between timber measure and cylinder which J, W. C. indulges. I ask him if he thinks tlmt 
measure is as 10^ to 120, or IS ft. of that latter I, who have been among belts and pulleys daily fur 

Ti charKed buyers proper- nearly thirty years, would, in this parti ail ar case, 

for bark according to local custom or sort of tim- arithmetic. /w C, imagines^lhat the problem s 
her, and if the tree has a top, even several feet the same when the centres of pulleys arc very near 
13??' ia ^ w >U not sqnare up G in. In quarter-girih, as when they are an infinite or a Jong distance 

Y'mjrnS? *? ^ lf - ^JS limbt>r ol dl * uparL In stepped pulleys whose centres are not far j 

?K7 S ^ood. Limbs, in like manner, that apart, as in the lathe matter in question, this arith- 

dv?r2mr. e i 1 01 V ? ut ' Is all iliis because the anglc at which the belt runs on to and 

nin 3 T r lje ^kofL AS ft seller more leaves the pulleys has to be taken into calculation, 

SKS? fl 1 ? 11 « buyer, * I can affirm it is only fair, and this governs the proportion of circumference of » 

+ Because Umber is not sound and ser- the pulleys embraced by the belt. If it were sJmpIv 

\iceablc to its outer circumference. Hie sap of a case of i + 2 t etc., why the elaborate formula for 

some tiees is uselcsa unless speciallyconverted to belt letigihs given in tlic books (see Unwin and 

other puiposcs than the heart-timber may be J others) where trigonometrical functions of the angle 

s P® kcs jfor wheels, for in- t 8 are employed? These formulas arc Greek to ! 
stance. Ihc but is useless because uf the turn most workmen, and I, therefore, gave a graphic 

i, gram; the top, because too small; e^'en method that everybody could understand and 
slight curves out of the straight lino have to be tainly do not think fput “too much work in it." f 

cross-cut out and thrown aside for other jobs, and Yet it seems that it is not sufficiently clear to Urn i 

jTi 13 W if\ I’ll Ti WP rt * aTh* m m Hp«<k m mmu dk L !_ J. _j smm lL ™B"1 "1 _ _ _ _ _____ Hl_ _ I J| ■ m m B . _ _ _ j-fc- ‘ r— 9 

dense intelligence of J. \V. C. But will J. 'iV. C. be 

good enough to set out stepped lathe pulleys as on 
P- 220 according to the 1 + 2 = 3 theory, and then ! 
set them out according to my directions? Having, 
done so, will he take a pair of dividers, and step 
round the path of the belt on each pair, and acquaint 
the readers of Work with the result, omitting the 

stupid rigmarole about Noah, which would probably 

he "declined with thanks by our friend Sloper, and 
is certainly unfit for Work?" For myself, I may 
say that, though I have been at the pains to correct 
J. W. C. in this matter, yet in future, when assailed 
hy an ignorant and anonymous and ungentlemaniy 
correspondent, I shall, whether in the right or 
■wrong, treat the communication with the silent 

contempt which it deserves.-**J. H. 


SHOP: 


A Corker for Those who Want to Talk It. 


Notice to Courespondkntb. — I tv ansjcering any of 
th& " Question* submittal to Correspondentsf’ or in re- 
/erring to anything that has appearcil in 11 Shop” writers 
are requested to refer to the number and page of number 
of Work in- wAicli the subject under consideration 
appcaralf ami to give jfAc heading of the paragraph to 
which rejercnce is made t and the initials a ntl place of 
residence , or the nom.-(ie-plume, of the writer by whom- 
the gucstfou asked or to whom a reply has 

been already given. Answers cannot be given to ques¬ 
tions which do not bear ore sit&jecfd tftaf fairly come 

within the scojie of the Magazine, 

I.— Letters from Correspondents. 


Broom and Brush Making.—B rush maker 

I see on page 233 of Work an answer to 

a query regarding broom and brush making which 

is very misleading, I understand the material your 

correspondent has sent you a sample of is called 

bass. It is of a dark brojvn colour and very stiff; 

it is used to make stable brooms with. I will try 

and explain to the best of my abilities the proper 

way to tie a knot. Say that the holes in the brush' 

head are Jin, in diameter. Take up as much stuff 

as you think will fill a hole; have your pitch 

melted; dip the one end in it to the depth of full 

^ in,, so ns the pitch will penetrate through it; then 

take a piece of thin cord about 12in. long, and roll 

it tight at the top; then dip it in the pitch a second 

time and put it in the hole with the right hand with 

a half circular turn, just as if you were screwing it 

This spreads the knot and puts it to the bottom 
of the hole." 

A Complaint, 

writes: 


writes : 


.. 


c la¬ 


in. 


W, W. W. {London, S- £?,) 
After taking in Work regularly since 
commencement, and waiting for my turn (wheel¬ 
wright and coach painting), I -was astounded to see 
the article on Battlesden Cart, I supposed your 
writers were practical men, not clerks. I supposed 
w ork was for the benefit of beginners ana im¬ 
provers of all trades. In your article on cart the 
wriier doesn't mention birch for panels, elm being 
seldom used, owing to its being liable to cast in 
drying; walnut is far too costly. He also mentions 
elm lor shafts, but I have never seen an elm shaft 
in my life, especially one of that description, 
outsider, no doubt your other articles appear 
reasonable enough, but having asked the opinion 
of others in the trades, they eay the same, being 
far too amateurish to bo of use to improvers like 
myscjlf. Most of your subscribers being lads like 
myself, they will admit that ‘ Shop 1 is the best 
portion of the paper (iron trades and sign-writing 
excepted). However, I shall stick to it, hoping it 
will improve and become useful," 

Metal for Repoussd Work.-F. U. (Hereford) 

writes:— I have taken in Work from the com- 
menceinent^ and I consider it really the best of its 
class published. I have obtained much that is 
useful from it, and should therefore like (with 
kind permission) to call the attention of y 
readers and workers in repousse (that ig, of til 


ii 


! 




! 


To an 


cer 


every bit of sup must be got off. This sap may be 

2 or 3 in. thick in a large tree, so that the sound 

part of an ordinary oak tree would not yield much 

rnore timber than was charged for, Iby reason of 

the sap alone, without reckoning *but* or crooks 
reauerg ana workers in rcpoussO (that ig, of those I m the piece. A variety of chances rise against a 

'^,7 not already know it) to a very beautiful tree turning out ■well when opened. Perhaps it 
metal tor this work, far superior to either brass — . ‘ ’ 

copper in working and in looks when finished 

is known as aluminium bronze or sun metal. The 

patentee is JIr. John Clark, 80, Great Brook Street, 

Birmingham, but no doubt it can be got through 

y,ironmonger. I have just finished a piece of 

came 

T1 , . - „-- I see Die metal is 

patented in Belgium, France, Germany, United 
Mates, Great Britain, and India, the price of it 

Pliiff traptr ^ncAhiiKla 'I 


your 

our 


i -r 


has been stricken by lightning, which even a criti¬ 
cally experienced forester cannot always detect, as 
the five radiating shakes from the heart to outer 
rings do not show when the bark is on, and some¬ 
times even when the bark Is otf. The tree may be 
hollow, or gnarled, or have stones and iron nails in 
it; even a cannon shot has been found in the sound 
wood of a tree, and the saw is damaged in finding 
it. (‘The Technics of Forestry/ illustrated in the 
Journal of Forestry, by Rider, St. Bartholomew 
Close.) It must not be forgotten timber in the 
round does not represent cost commercially so 

much as sawing does* which tlic buyer has that to Coach Building—the 

incur. It might surprise A. G. II, if he had his (Kcmnnfjton) writes:—“If you arc not tired of 
round log cut down the middle* or 1 opened/ as it hearing them, allow me to offer you a few words of 
js called, and the measure showed SO square feet, to praise and my testimony ns to the usefulness 
have to pay double for that cut, or for 1G0 square Work. In my humble estimation it is the one thing 
feet; yet it is tile rule of pit sawyers of round and that was needful. May I be allowed to ask at the 
even square logs; and as an arbitrator and referee same time if It is a part of your programme to givo 
on sawing matters, I feel sure it is only fair, as it an y practical papers on coach building i It seems 
is a payment for the labour of ‘hewing/ ‘pitting/ In most books to be entirely neglected—why, I 
aoggmipdown. Mining/ and ‘hauling* the cut know not. I hope Work will be an exception, I 
stutr to stuck, done hy sawyers who make this happen to be a body maker (improver), and some 
charge ; for on ‘ opening/ the tree may be * hollow/ papers on that subject, especially on the ‘cant 

floated, or worthless, and no more cuts put into it, board/ would be read with great pleasure, and 

ah after cuts being actual square measure reckon- profit, no doubt, by myself/’—[f think we must be 
mg. Did A, G, II* ever buy a plank cut from round content to regard Work as one of the things that 

timber with a section thus? arc needed, and not as the “one thing needful," 

which is a matter of far higher and greater import¬ 
ance, us you will see if you turn to St* Luke x. 3S42* 
Your request with regard to coach building gener¬ 
ally, and the "cant board" especially, has been 

forwarded to a skilled coach builder, who will 

lake the matter in hand.—Ea], 

Leclanchc Battery for Disposal. — J, C. F. 

(Otfovd ).—Advertise your battery for sale in the 
14 Sale" column of Work* The cost will be one 
shilling for twenty words. Or advertise it for ex¬ 
change for something useful to the value in this 
paper, The Jlazaar. Exchange and Mart, or The k 
English Mechanic.— G, E, li. 


or 


It 


any _ _____ 

work which put it to a very severe test, audTt 

out victorious in every instance. 




i 


being very reasonable. 

Aji Opinion of Work. — Stoker writes 

Allow me to eay a few words about Work Your 

correspondent W, V. 0* (page 2G3) savs that most of 
the articles m Work nm far above his head, 
haps BOj but why don’t he try something that 
require eo much skill to make as ‘A Cabinet in 
f retwork for Skilled Workmen!* It only needs a 
bit or couruge and determination to succeed, and 
then 1 am sure ho will have no cause to gram bio 
when he looks upon his handiwork. Now, here is 

J\ n ,? tH i lce that Should encourage him. Till I had 

the first number of Work I had never used a 
carpenter m tool, and T have never been inside » 
carpenlera shop, or Hcarcely ever scon a Carpenter 

Hhrely I was about on a level 

rlT/t . lc matter of carpentry. I had very 

little monev to spare, yet I purchased a small plane 

for -j. ikl,, begged an old fllo from the scrap neap. 

forged myself some chisels out of it, with the 

kitchen fire for my hearth and a shoemaker's iron 

last for my anvil, and then I went to work and made 

a table a« described in No. i of Work, with turned 

cgs and plain top, I met with many difficulties, but 

believing that perseverance conquers cvcmhme I 

worked away wah a will, and succeeded in makln 

a good job of iL I then French-polished it* 

hero wain \V ork came In, for I had never dono 

/succeeded In thia ttfs^ Amuiv T 1 k ® t0 % L°l l , K ’ ? ha Won K le culled the 1 wane' of the timber, a. c, d, 
iroinl' to buy few tom/l CC 'i and i a S? measure, an shown by Dio dotted lines n, f ; thus 

saV modo a 11?^ i« ,,.™ , 1 ,„ f.■ 1 , " i K i ht th< 5 buyer of plank has some of the round timber Elcctro-FIatinEr. 

ideas for this 1 got from Work also° au^’nJDinii 1° an d RawinR ^iven to.liim. If the plunk is less than, hope to give full instructions on the art of electro- 
oiM-rwiiatoafl been said bj Self-helpek m page 2bl | convince A. Q. It, let him buy n carpenter s slide book on the subject is •• Electro-deposition," by 


II.— Questions Answered by Editor and Staff, 
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Cant Board. 
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Diagram showing “Wane” of Timber. 
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Indin-rubber Stamp Malting,—H allaM snntE. 

“\\ hen I can meet with any one who can unci will 

write on this subject a paper or two descriptive of 
the appliances and materials used and the process 
to be Jollowed* it shall bo given, I must* however* 
first catch my writer. Probably this reply to your 
appeal may bring a volunteer to the front* 


I am glad to 


a Watt, latest edition, price 12s* 6d. 
know that such a young amateur electrician is 
r ing an interest in electro-plating, I shall be 
tery pleased to give you instructions in “Shop" if 

r me et with any difficulties in your studies.— 

IK E* B. 

Dry Plates, — Tortoise-shell Tom (London), 

_The preparation of your own dry plates would be 

i m tedious and troublesome job* and unless you are 
it possessed of a large stock of patience and a cheerful 
*3 temperament, I would not advise you to attempt 
their manufacture ; better buy the larger size, as 
7 you are doing, and cut them down. But why not 
alter your dark slide, or insert a carrier to take 
t-plate size? Then you would be working to a recog¬ 
nised standard, and plates, paper, mounts, and 
developing dishes could be used more economically 
l^nd you would have no waste, as at present To 
coat plates requires a rather heavy outlay for ap¬ 
paratus* and the actual process occupies a deal of 
time* while the result, even when the greatest 
pains are taken, is often failure, besides which even 
a brief summary of the process would, to be infcelli- 

R ble, take up about a couple of pages of Work* 
sr further information on the subject, you should 
procure Burton's 41 Modern Photography, 111 price Is., 
where you will And at page 143 full details of the 
coating of dry plates and formulae for emulsion¬ 
making. Cassell’s also publish an excellent shilling 
book on “Photography for Amateurs,” by T* C, 

fcEfepworth.—G. le B. * | 

. Electric Bell.— Amateur G. A* S, (Stepney).— 
r As your bell stopped ringing when the armature 
, was pressed to the cores, and did not recover itself 
■when the finger was removed, this showed that the 
scores retained some magnetism after the circuit was 
broken* This defect was confirmed by the expert- 
: ment you tried with the iron filings, since they 
also stuck to the cores after the circuit was broken. 
[The iron of the cores is therefore, hard* Now for 
the remedy* The surest is, to take out the cores 
and anneal them os directed on page ISO. Some¬ 
times (unless the iron is very hard) the sticking 
propensities of the armature may be remedied by 
pasting a bit of paper (gummed paper from postage 
stamps) on each of the cores* The magnets for a 
4-in. bell will take 47 yards of No* 22 B. W* G, silk- 

This will weigh nearly six 

2s,—G, E. B. 


spinning mcJnt is to bn found in llollz;ippr*Ts ■* 1 

elm ideal Manipulation.”—F, C* 

Brittle Electrotypes. -A Itl.ciNMcf: 

Sh eet, II In your wise, the tirillit neon of il„. 

electro is evidently caused by too iinieli i-iin-i-ht, lu 

making such suml] electro? as you ilci-r-nbe anil in 
, r „ „ , , copying coins, you must nda|it the surfm-n ( ,r ,j,.. 

11 ■ ?'■ [Olrlhavi),— 7<itic in the lulllory to the size of huhum- t<> !„• 

The constniction of the camera is already com- covered, nr use line entmeet ini'vviix-s bo as t<M'ei|u»i 

menccd. IVith repaid to the costoflcns, it is not the volume of current. The current may ;i]m ( |„. 

possible for me, being in ignorance of the sort of I reduced by exposing a small surface ui hihuIc l 

lens you want, to name a price. The best course the soliilion (ilus size of aimiU- ^li.jiil.l uiivavl !,«• 

you can adopt is to send for the price list of any adapted to size of mould 1 , amt hy lAieing Llm a 

dealer m photographic appliances, and select for and mould fart her apart in the solution, 
yourself the kind of lens that will meet your re- practical experiments embracin' 
quirements in price as well as other points* In the alterations will soon 
‘ Photographic Annual for 1831V 1 issued by Mr* good, tough copper, 

Jonathan ballowhctd, 35 ami 36, Lower Marsh, thing to do with your failure, 

Lambeth, b.L*, which, in fact, constitutes his price of: 
list, twenty-six pages arc devoted to description and 

prices of lenses. You can get lenses at all prices from 
4s. fid, to £50, and even more, but good lenses for 
ordinary purposes may he bought from £1 to £5, U 
might be useful for you to watch the photographic 
journals for advertisements of lenses to be sold 
cheap by those wlio wish to part with them*—E. 1), 


Ale- 


rri! 


Ldl 




Photographic Camera. 




'3 


A tc w 
those varied 

put you in the wuv of genii 
The solution may have 

^ The best i* made up 

Saturated solution of copper sulphate. It pints; 
water, 2 pints ; sulphuric acid* pi fluid ounces. You 
do right m using the large Darnell cell,—U* K. II 
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Photo-lithography,—J. P. (Olasgoirh —When a 

suitable opportunity oilers, this subject shall bo 
touched on. 

Model Yacht and Boat-building.—There are 
so many subjects on hand just at prcscni that some 
of them must of necessity lie cleared out of the way 
before this and others can be taken in hand. 




Working Drawings to Scale.- E. J, E. (Abing¬ 
don).—W ot the benefit of yourself and others wlio liud 
a difficulty in reading and und erst an ding working 
drawings to scale, an explanatory paper shall be 
written on the subject, \ on will find 
for Carpenters," published by Messrs. Cassell and 
Co., Limited, a most useful book, 
possible to comply with your suggestion to 
Work and raise the price to 3d. 

Index to Numbers*—B arrhead writes: 

the contents of each number were printed in small 
type over the top of the word Work on the front 
of each number, I think it would be of great assist¬ 
ance to any one looking for a certain article that he 
remembered having seen in some back number. 
It would save big looking all through each number.” 
In reply to your suggestion, which is a good one, 
the position proposed would not be a convenient 
one for index to numbers ; it would come in belter 
under the date, but as so much room is wanted in 
the front page of some numbers for cuts, it would 
be difficult to provide for an index in this page* 
Still there is so much reason in your suggestion that 
it shall have careful consideration* 


i p 


Catapult, — G. S, W. —You say:—“Could you 
tell me how to make a catapult in a proper and 
scientific manner—not a mere child's toy, but one, 
that is capable of throwing a long, straight, deed 
shot—giving details as to size of shot used, malerial, 
whet lu r wood or wire, and how to make it pro¬ 
perly f f ’ To this I can only reply, I could, but I 
would much rather not. as the girl said when her 

father told her to coiue olflhc gra^s. Caiapulls are 

dangerous 1 kings; and, as I am obliged to draw il 
line somewhere, I must draw it at caiupulls and all 
tilings that might be attended with damage to life, 
limb, and property, jf brought into play* However, 
that you may not be entirely disappointed, I will 
refer you to Dr, William Smith's Dictionary of 
Greek and Bom an Antiquities for information on 

the bill feta and cat (limit—ancient engines of war 
that were capable of doing nil you want or wish for 
in the way of throwing “a long, straight, dead 
shot/* mid did it well* too* 

Work behind Time* 

writes : 

caused through my bookseller not receiving 
1 have been a subscriber from the commencement of 
l he valuable work* and I don't think it is quite right 
that the delay should he so long that I never 

I should he pleased if you 
"—[Your bookseller ought to 
for each week on sale on Thursday 

the date of 
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; covered copper wire. 

; r ounces* and cost about 

Magnet* — Flax SPiNKEra^Loactfcm)* — The in¬ 
formation you give respecting your battery and 
horse-shoe magnet is insufficient to work upon. 

: I must know exactly the diameter of the magnet 
cores os well as their length, as I shall .have to 
calculate the cubic contents of the iron in the 
magnet to arrive at its capability for receivin 
magnetism. Therefore kindly oblige by givim 
the length anrl the diameter of the magnet legs, 

I wall then tell you the size of bobbins to be placed 
upon them, together with the gauge and length 
of wire to be wound on the magnet. As the mag¬ 
netic force developed in the iron of an electro-in agnet 
is proportionate to the strength of the electric 
current passing around its coils, I must also know 
f: the number of cells to be placed at my disposal, as 
well as the size and nature of the plates. It is not 
enough to say you “have a lot or Since cells;* 1 I 
must know how Tnany cells, By-the-bye, y 
■ are not Smce's, but Walkeris, as shown by th 

plates. The electro-motive force of both is low, 
and not at all suitable to develop the full power of 
an electro-magnet* I will try to instruct you how 

to alter your battery, too, if you. will write again and 
l give all particulars.—G. Jik B. 

Corner Bookcase —E. S* ( Clapham ).—I have 
a design and description of a corner bookcase, 
which will appear shortly, and which you may be 
f able to adapt to your own special requirements, 
is seldom possible to do moro than give a good type 
of the article required, but this done, advice and 
suggestions with regard to modifications desired by 
correspondents can always be given. 


C. 11, t\ (Margate} 
Can you inform me how the delay id 

.. iWuuid 
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A Wooden Affair.— Progress writes : 
taken Work in monthly parts from the beginning, 
and was Induced by your prospectus to do so, there 
being many subjects mentioned about which I 
should like informal Ion, particularly watch-jobbing, 
horology* and other kindred arts, hut up to the 
present your Wjiuc has only been:a wooden afiatr* 
and I am glad to see you had complaints from other 
subscribers. Evidently you put your trust in wood, 
and I hope it won't fail you, for you will have none 
but wooden customers unless you give a better all¬ 
round penny worth* Of course, you cant give 
everything at once, and so I shall continue to hike 
it in till it has had a fair start, and ns questions 
are permitted I will ask one or two* H —[The pro¬ 
spectus did not say that every subject was to 
be commenced and dealt with at once. You will 
not be long without in formation on watch-jobbing 
■ _ Like cures like, JJ thehomiBopathisls 

say, anrl “like seeks like/ 1 in accordance with the 
old saying* "Birds of alfoatber flock together," so 

that you may trace if you like the wood in css of 
Work to the material of which its Editor's head is 
constructed. Yes, I certainly like wood work in 
myself, although it can hardly he said of me that I 
put my trust in it altogether. Wood is a material 
that is fur more tractable and easily worked than 
metal* and hence it is that wood working finds 
favour among the majority of those who lake up 
manual labour ns a hobby. Moreover, the outcome 
of this is that it is far easier to get writers on car¬ 
pentry* joinery, and cabinet making than on other 
subjects, which, although quite as important* are 
perhaps, not quite so popular. But you will find 

plenty to interest you, as successive numbers ap- 

p articular subj ccts.—Lu. 1* 
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receive it regularly* 
could assist me at all. 

have Work 

in on ting at the latest* Wednesday be in 
publication* 1 cannot tell how the delay is caused ; 
but 1 have a suspicion that it is either through the 
rcmissncss oft he bookseller's London agent, or tho 
inability or disinclination of ihe bookseller to look 
properly after his business. If I did not get things 
up to date myself I should try another bookseller.- 

Ed,]* 

Upholstery Work,-G. P. (Bristol )* — Carpet 
planning cannot be treated of in these pages yet 
awhile, as there are many subjects of more general 
interest awaiting their turn. Bed hangings have 
been under consideration, and a design may now 
and then be given, but, like the former subject, 
this must wait,unless l should find l am mistaken 
in supposing that there is no large demand Kir 
instructions on this kind of work. As jou are* no 
doubt* aware* if I may judge from the heading or 
your note* with the exception of planning* etc 
draperies, the actual making up is done mostly by 
women, and Work is a magazine for men. the 
same objection does not apply to striding and 
general chiur upholstery* which will take its urn 
with other subjects. An article on making, smiling, 
and covering a chair will shortly appear* I cannot 
advise you to attempt to make your own buttons a* 
licr sample sent. As a mutter of business, it would 
not uav you to do so, nod surely you have no wish 
to make them amateur. ^ ou eun buy ttio 
lmt tons for fur less than it would cost you to nmku 
them, and l take for granted you knowhow* locov * 
them whenever it iuay be necessary —1>. A. 

Electric Light for Photo Dark Boom. 

Con it Erft’O N D K.vr. —Pro cure a six-volt -1 f - 1 hiinn. 
liiir up a four-cell battery, double carbons with 

single zincs between, each plate being L in. by bin- 
by 1 in. Let the cells in which these din hold not 

less than u pint of liquid. Attach the elements in 
U board as long as the four cells together- and n- 

wido us one. Connect the elements in series. At¬ 
tach a hook utcucli end of board, and. li> means 1 1 
pair of catguts and a weight, counterpoist tH 
-Lie. so that the entire arrangement cani hi. 

lowered into, or withdrawn from, eel * bj » m 

touch of the finger. Charge the ul > » - 

Chromic acid, four ozs ; water, one Ptut .sulybun 

get quite cold. Couple up to lamp hy means ot well- 

S 3 ?- 

once? if you. hunp is of higher volt size hanjx 
allowing one cell for every two volts over the t.rst 
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Overmantel,—B rusumaker wiaheg to make an 
f overmantel with mirrora and fretwork panels, and 
( . desires a design for one in Work; from the pencil af 
Mr. J. W. Qieesan-White, and adds, 14 1 have made 
up one of his designs already* which I exhibited at 
f the Glasgow Exhibition last year," lain sure Mr. 
i Gleeson-White will boas pleased as I am to hear of 
vour success. I have many beautiful designs from 
r nis pencil awaiting' publication, and in courae of 
l time you shall have a design for an overmantel in 
fretwork. 

( Hot-Air Engine.—C, J* W. {Pcceies)*—Space for¬ 

bids any further attempt to notice articles of any 
J kind on show at exhibitions. A mere cursory 
mention of them is of little, if any* practical use, 
imd It is not possible to devote to it the room that 
the subject demands. For this reason I cannot give 

n review of the machinery at tho Royal Agricultural 
Hociety's Shosv at Windsor* But as soon as it can 
be managed, descriptions will be given of engines 
and motions* including a hot-air engine. 

! House Repairs.—A itch.—A rticles on general 

house repairs would have to bo hypothetical to a 
[ certain extent; that is to say* we must first sup- 

E ose certain damages and the causes thereof, and 

icn describe process of repairing according to 11 
supposition* The term "general house repairs 
covers a wide area. If there arc any particular re¬ 
pairs that you wish to carry out* put a question to 
us on the subject* and you snail receive instructions 
through the medium of 41 Shop/ 1 I am glad you 
found the first paper on Burglar Alarums 
food, and quite interesting, also instructive. 


pear, even in your own 

Watch Maker's Mandrel. 

For my own part* 1 prefer a largest size 
turns* with universal head and extras, as then 
you have a good combination tool, but if cost 
is no object* then a good American lathe* with n 
mandrel head. To lit a new jewel, if the set Ling is 
bad 1 should think you could turn out a new sink 
with a line lozenge graver, but must confess I have 

never done so* ns when too hud to hold u jewel 

have usually sent to a jeweller 3*—A* 13. C * 

Spinning Tin Plato —J. C. G. (A'cnapft, Ire¬ 
land).—I quite agree with you that spinning in the 
lathe is a fascinating art, but it requires much 
practice. Tin plate can, to a limited extent, be 
spun in the lathe, but to nothing like the depth you 
name. In trade a great deal of work that used to be 

spun is now prcsscu. I cannot give you the amount 
of pressure to apply ; it will depend upon the thick¬ 
ness and quality of plate upon which you arc en- 
eatred i thin ami the velocity arc best found by trial. 
You should begin with a light pressure mid 

gradually increase it* but you must be careful not to 
increase it too suddenly* You cannot anneal the 
plate without burning the tin olF; but why not.get 

the charcoal plate and spin it, ami llicn t in itafLei- 

wards'i You could then anneal it as Often as you 

liked. Tin plate is not & favourable male nuL bee □ use 

hh ^ ,/* You would find Britannia 

I believe the host account of 
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Shop, etc. 


[Work—September 28 , 


Gimlet (Coren£r|/). 

describing the construction of one of these useful 

S ieces of kitchen furniture will appear ere long. 

Feuntime the following hints may he of service to 
you. As 1 gather from the nature of your inquiry 
that you are not a practical joiner, fasten the parts 
together with nails wherever practicable. You will 
find some valuable suggestions in the description of 
the overmantel illustrated in our articles on artistic 
furniture, as well as in other articles treating of 
cabinet making. Do not attempt sliding doors, hut 
be contented with the ordinary hinged construction. 
Good, sound pine will do very well for the material, 
but use the red instead of the white kind, and 
remember that you will find No. I or a good quality 
cheaper in the end than thirds, though it may not 
be so low in first cost of timber. Your sketch does 
not show any plinth, which there certainly ought to 
he below what you represent as the bottom of the 
dresser.—D. A, 


Fretwork and Carving,—W, W, M* (Glasgow) 

writes :—‘*1 would like to know if Mr, Henry 
Zilles & Company, Wilson Street, London, EX 1 *, 
could supply me with a few designs, fret work and 
carving, for a knife-box, same as engravin, 
Woittc August 10 th. If he can supply inc with a 
few, to mention the cost V* 


ii] 


An article 




Trade Notes anil Memoranda. 


Tnv. number of applications f or patents in ]«=• 

orccrilml those of lhe previous year by ncarlv my 

per cl- nu and wore BUiKt in number* Of 

were applied for, 5 d< of which were refined 
net ration, onuecount of their similarity to de^j 
already registered. The total number of npoli- 
cations for trade marks was 13 . 31 a, as compared with 
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IV,—Questions Answered by Coruesfon dents. 

Hand Circular Saw Bench.—A. It J Starrier Sa ir 

Mills ) writes in reply to G. 11 . L. (Hull) (see page 

222) *‘l understand by your question thv.t you wish 
to make a bench of wood, which 
work as you state, if properly put together. The 
kind of wood I should select would be red or pitch- 
pine, the frame to be nicely mortised and bolted 
together with } in, bolts: the top of bench to be 
3 ft, G in, long, and 2 ft. wide, and about I in, thick 
of hard wood screwed down on the top of frame, 
bo that it may be taken off should the bearings 
require looking to. The spindle should be of 1 in. 
or 1 J im iron, with three places turned for the 
bearings, one near the collar washer, one on the 
other end of spindle, and another a certain dis¬ 
tance from the end to set in a hearing fixed on the 

frame of bench; the end bearing on the outside of 
bench should be fixed on a horse, and between 
these two bearings a Email pulley should be keyed 
about 4 in. diameter. This pulley is to take the 
driving belt, which should be of leather about 
2 in. wide, and driven from a wheel, say 4 or 5 ft. 
in diameter, keyed on a short countershaft about 
12 ft. between centres. The rim of this wheel 
should be heavy, and a handle fixed well up one 
of the arms to turn it. The belt should be crossed 
so as to have more grip, and to drive with less 
tension. The bearing next to the collar washer 
should be fixed on a piece mortised in the ends of 
bench, about S in. from the side nearest the 
pulley. Saw' to be from i> to 1 
teeth as in a hand rip saw; the timber should be 
fed very alow, your power being limited. Even 
this mode of driving a small circular saw will be 
far from a pleasant job for the man who has to 
turn the wheel. In fact, all circular cutters should 
be driven by motive power, as they should attain a 
high speed, and arc continually cutting. Fuller in¬ 
formation could be given by giving sketches of 
bench, etc.; but as I have not time to give sketches 
now, and at which I am not a good Jh 
the above will be of some service to G, H. L." 

Paste, — Thomaso writes in reply to J. 
(Skerries) (see page 23Sh who wants a paste that he 
can keep on his office table to use instead of gum—a 
paste that will not turn bad" Personally, I prefer 
gum for small oitice jobs (dextrine, or as k is some¬ 
times called, 'powdered gum/ can be got very 
cheaply at the oilshop, and makes good mucilage)", 
holding the glucpot in reserve for parcels, etc. But 
the paste. Put a heaped-up teaspoonful of powdered 
alum into a breakfast cup of cold water, and siir 
till dissolved. 

aste with, and a flat stick of wood to crush till 
timps. If properly mixed, the paste will look like 
cream—or paint. Boil very slowly with constant 
stirring, until the stick will stand alone. A quarter 
pint of paste should take about ten minutes to get 
in this condition* It is, of course, easy to boil it up 
in a minute or two; but it must be remembered 
that paste wants cooking, I usually tell when it is 
done sufficiently by smelling it. If not done enough 
it smells rate. This paste can be kept until it 
dries up into a solid lump, 1 have never found it 
go watery, get mildewed* or smell offensive: and 
it has this advantage over the bought 'office 
pastes ; 1 it has no strong smelling or perhaps 
poisonous preservative in it. Better not cover up 
too tightly* and do not keep it in a tin, or put a 
tin mounted brush in it, because of rust. An ever¬ 
lasting brush is made by inserting some bristles, 
cut from an old broom, into the end of a piece of 
very small lead gas pipe (1 in, outside measure¬ 
ment), and then smashing the lend so as to grip the 
bristles, trimming them up with scissors, and in- 
Ecrting a piece of wood into the other end to make 
it longer, if necessary." 

Drilling Square Holes. — F. H. (Plumstcart) 
writes in reply to A Reader (see page 270): 

No. IT of work I sec a correspondent asks for a 
description of the scientific method of drilling 
square holes patented in Austro-Hungary. I cannot 
give that, but will gladly try to explain a method I 
III,“Questions Submitted to Correspondents, nave seen practised in my oivn shop. This would 

Circular Latch Needle Machines*— Constant T P ore correctly described as boring square holes. 

Reader (Glasgow) writesz—” Could any of your ^ P^ce of steel was fastened in the bell 
correspondents to your valuable paper inform me llo | Q was bored up just a little less in 

how the cylinders of knitting machines are made diameter than the width of the square across the 
and cut t with the easiest way to make them the I be outside was turned down so as to let 

tools required, and where such are to be bought ? J ' ? a .? zz ^ B on * wl -dch had a square hole drifted through 
Tool Wanted —Ga™** in the centre, so as to act as a guide for the squaring 

Wanted ^nflo ter ‘7 tot>1 - ™ s tool "as made in the same manner ai 

ments 1 o tlic A of aiJi n e I i P o ^on^f™ ™ » an ordinary lmlf-round bit for a lathe, except the 

men but all arc°inoro or less dissaHsilelf wmTfhn r ?Qaired, and whose length was rather longer than 
makeshift plans they adopt. Something reliable is S T lrf |'t t required and the tluck- 

vice for veneer or ft doer, etft Those who use mfcS nndfrdtlntr ?r 9 r T^nT't° Ul 0 0 * > M o °?r oT ■ , ii. 1, 
to return for what D °' V * * f ° W W °‘ d8 ^ n ( f° ™ehan ic . who bad fastened a carrier 

i 1 'Ii* ** * (XotwZpR, S.E.) one end of the carrier rest on tlic slide rest to 

+" ^ ill you kindly submit the following prevent the bit from turning. The lathe was driven 
query to your correspondents? To make a dark m the ordinary manner. Some of the holes made 

iii 1 a j. 0 *!°# n Is. Rose pink were very good* but* unfortunately, there were 

10 Uic right colour, but it fades even after varnish- about as many bad ones, so that it had to be given 
Ing t lake being too costly / 1 up as a bad job 11 
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1 nr.distressing strain put upon tram-car hor^c=- 
on starling the car from a suite of rest can be ob- 
yiated by the use of mi automatic starter* invented 

by Messrs, V ereker &: Yoat os, It consists si in piv¬ 
ot ;l coiled spring in connection with a clutch " 
rangement, and a speed on the drivers platform 
simple movement of the drivers foot will throwihr 
apparatus into and out of gear, undone revolutinn 
the car wheels is sufficient to charge the spring for 
the purpose of restarting. On starting the car, the 
first forward movement of the horses causes uiimhu 
on the traces, and at once releases the sprin 
which, acting upon the wheels* causes the car to 
move gently forward several feet : the car. in fact* 
following the horses up. This has been in use for 
the past six months on a car belonging to I he 
Southwark and Deptford Tramway Company. The 
invention is being introduced by Mr. John Record* 
of o, Frederick's Place, Old Jewry. 
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Bookcase Competition,— Chips*—I have given 

all the information that it is necessary to give in 
the notice respecting the competition, and all com¬ 
petitors must use their own judgment in preparin 
designs. You can determine exactly what is aske 
for from the wording of the notice, and. I cannot 
say any more on the subject* The great object is 
to elicit the ideas of competitors according to the 
base of operation set forth in the notice. 

Flee trig Bell Ma 

magnet of an electric 

described and illustrated on page 3S0. When two 
cores are employed, they must be united by a yoke of 
iron* bo as to form a horseshoe magnet, I have not 
tried the effect of mounting the two cores on a piece 
of wood or other insulating substance, so as to form 
two independent magnets. Small bells are some¬ 
times rung with one core only. Thanks for your 
expressions of kindly appreciation,—G. E. B, 

Mixing Oil of Gold Size. — Gilding (TFaL 
worthi ,—Take equal parts oil gold size, linseed oil, 
and copal varnish, mix well together, and Strain 
through a fine strainer. Young's patent size is 
equal to parchment size, especially in warm weather, 
to dry quick. To dry extra quick leave out linseed 

oil and add terebene.—G. R* 

Patent,—M inerva.— 1 The advice of Ajax was, 
do doubt, well inteutioned, but evidently not very 
practical. Very few manufacturers or purchasers 
caTe to take up an article which ia only provisionally 
protected; they generally ask to know that the com¬ 
plete patent has been applied for. Those who 

thoroughly understand patents are well aware that 
this provisional protection is, in reality, a very 
questionable monopoly, and that no action for in¬ 
fringement would lie against any one for pirating 
an Invention only provisionally protected. All those 
who have good inventions so protected should lose 
no time in obtaining their complete patent; and we 

think that the advice of your agents has been well 
given,—R. and C. 

Silver and Gold Solution* ^Galvanum (Man* I fl 

Chester)— When you have your nitrate of silver 
solution ready, add to It a strong solution of 
cyanide, and when thft addition of more cyanide 
does not cause any further precipitate of silver 
cyanide, stop adding the cyanide solution, throw 
silver cyanide on a filter, wash*with distilled water, 
and collect silver cyanide in some vessel. Then add 
to it one pint of distilled water, with i oz* cyanide 
dissolved in it. Flake up to one quart, and then add 
another ioz, of cyanide to it. Do the same with the 
old, but, instead of adding J oz, free cyanide, add 
oz* or one oz. If solution should work slow, add a 
little more, say, at the rate of one drachm at a time* 

I have a chain which was in the bath for two hours 
that has been in use for the last fifteen months, and 
it is not altered much ; but it is very hard to state 
on such matters as these, as it depends upon mode 
of working, strength of solution, and experience of 
the depositor. Your deposit ought to have lasted 
longer than it did* If you make up a solution as in 
my article, and use these proportions of cyanide, 
you will, if jrou arc careful in the depositing 
able to obtain a serviceable deposit, I am at pre¬ 
sent preparing an article on the use of cyanide of 

potassium* which, no doubt, will be of great interest 

R> rpu. you cannot succeed, write again, and 

send me full particulars of your process and pre¬ 
parations.-F, W. M. 




gnet.—J. B* (Glasgow ).—'Tbe 
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SALE. 


The “Era * 1 Pocket Printer, Rcgd., print* Any¬ 
thing; supersedes stencils; post tree, is. Gtl.— F* lio wditch, 
5 , \V,\!do Road, Kendal Green, Ltn.don* [or 

Powerful Miniature Shocking Coil and 

Battery,—Carried in waistcoat pocket. C mplete In¬ 
structions for making, gd,—B eldaik, 2 $ t Livingstone Rond, 
Bath* [24 k 

on your chains ; no i^re isc, 

Wobrr and Sus t 
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Cyclists.—Use 11 Graphine 

will not huld dust; S stamps, free. 

Falcon Pencil Works* Battersea, S. W, 

Best Book on the Lathe, 3s* 

copies, as., post free. 

Bmitansia Co., Colchester, 

Patent Twist Drills, 1 inch, 4d.; 

fiiach, Ed.; inch, icxl, ; J inch, js, id. ; T T , r inch, is. 

| inch, is. ydn ; /jmch, as, 3d. ; ~ inch. as. Sd. 
age if per Parcels Post.— Britannia Co. 

Circular Saws, slightly soiled, none the worse for 
wear; 4 inches, is. 2d. : 6 inches, os* 44]*; 8 inches, 3s. 
post free.— Britannia Co., Colchester. 

To Mechanics.— Send 6d. for Catalogue of new. or 
ad* for List of Second-hand Lathes, Saws, ike. —Britannia 

Co*, Colchester. [29 R 

Britannia Co* — Largest Stock oTToolsin Loudon, ioo, 
Houndsditdi.—All letters to Britannia Co*. Colchester* 

{30 R 

Cut Your Clothing Systematically*—Suits, 

Trousers, Overcoats* Enormous saving guaranteed.— 
Particulars, James Hopkins, Practical Cutter, 3A, Chest¬ 
nut Road, Tottenham. 

Beit's Patent Enamelled Adhesive Water- 

Proof Advertising Paper. — Letters and Figures* 

onrament itions in all colours, y A to 24 inches. Sole and 
ordinal Manufactory, ij t Arthur Street, New Oxford 
Street, W.C Liberal terms to Agents Special for Export* 

Noted cheapest house for gliding 

[ 31 a 

too Fretwork (new), 300 Carv¬ 
ing, ioo Rcpoussd (all full size), 300 Turning* 400 small 

Stencils, is. each pared. Catalogue (700 engraving^, 3d. 
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Sample Sheets gratis 

and gold blocking. 

Collins' Patterns. 






[3 5 


ct 


TOO, large, for decorators, uncot, 

ia As- 


Collins' Stencils, 

5s. , samples free* 100 ditto, for sign writers is. 
sorted Cut Stencils, as* — COLLINS, SumrneHay's Place, 

Bath* 


Its 


and 


Furniture Designer.—Miniature Sketches 

Working Drawings made at a moderate cost*—L. Gordon, 

ya, Kensington, Liverpool. [33 R 

Smallest Things in Planes,—Recommended in 

Walker's is. Nickel-plated 

10 , Legge htrect, Birmingham. 


Our Guide to Good Things* 
Pencil Plane. 




1*4 


I? 5 


rilC 
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MELMUISH’S New Pattern 




. ■ 




For Infants and Invalids. 


A JL 




ombined CARVING ani WORK BENCH 

CABINET, f8 14 0 


VW 


NOT FAItlNACF.OUS. 


Rich iti Flush, Nerve, Brain 
ami Bone Formers. 




is a fact that farinaceous fotvk cannot be ditfe^ietl by Inf.inK. This j v 
tllG only food in which tilt! starch lias been wholly eliuiiqci \ im , 
soluble substances, which cm n at once be converted in the IhpiIv bit f a living 

blood 

the process ot manufacture, ilie natural conditions of healthy and perfect diip ■viiun, 

MELLIN S FOOD has been examined phy^iuk^ically by die Imdiesi .Mntica 1 . 

Aulhu rides, nod tested chemically by the most dibUtitpiished Analysis, and has alv. iv^ 

It has gained many awards of the highest merit at I’uIjIkj 


TT 


s 


This remarkable result is attained outside the body, by muMiin:' txiuily, m 


■ 


Hade fro m American Bass Wood, Stained and Polished 
i v and can be made to TTarmonise with, any Furniuiire. 

«■ — • W” !• 

Fitted with the following List of Warranted Tools, precisely the same 
® supply to Practical Workmen : 

d. I 

I 3 i Joiner’s Hammer 

i MelhuisVs Handsaw 
I Box Drawing Knife 
I Brace, and Set of 24 well- 

assorted Bright Borin 

, Bits 

I Pair Pincers 

I Spokeshave 

1 Beechwood Gauge 

2 Rasps, handled 

I Pencil 

And our Patent Combined 

Tool, Joinery, and Wood* 
Carving Work Bench 
Cabinet, with Vertical 
Bench Stop and Patent 
Vice, &c. f complete £$ 10 

Total 


I 


been classed by them A 1 . 


Exhibitions. 


how such a vast collection of te^timnnhib, mu'. 


Food in the market can 

many of these allude in an emotional vet sincere manner to ihc fact that 

FOOD has saved Baby from Death, 




ih 


MELLIN 


as 


It 


d 


s. 


i 


5* 


I 




I Duplex Iron Plane 
I Straightedge, 3 ft* 6 in. 
I Bright Hammer 


USED IN ALL CHILDREN’S HOSPITALS, 


it a 


* - i 


9 m 9 


■ * ■ 


6 


l 6 

1 6 

1 o 


j 


Prospectus^ Pamphlet and Sample, post free on application to the I n rvn for 


I 9 


(l It <f Mil UH t tlct il vot' 


mum 


* * 


w i ■ 


i 


G. MELLIN, Marlborough Works, Stafford St., Peckham, London, S.E. 


I: • 


* ■ V 


m fe » 


rr 


Twist Gimlets 
K Patent Bradawls 
pi Screwdriver each, ickL, 1/6 2 

S i Cabinet Scraper 
i 6 Assorted Firmer Chisels.,, 

P3 Assorted Firmer Gouges,*. 

11 6 in. Combination Square 
1 1 Bright Bench Holdfast ... 5 

w 1 Boxed Oilstone 
1 Can Liquid Glue 
:■ i Beech Mallet 
1 1 Beech Mitre Block 


0 10 


■■ 


■ * i 




ill 


6 


8 


o 


lit 


i ■ ■ 


h » » 


V 


-a ■ m 


v m * 


X 4 


■ 


I 




J JF 


0 


4 


0 


■ ■ * 


* m m 


M.lNUFA CT UR E It O P 


... o 9 


o 5 


p * * 


3 


- * 


1 




!a . 


HIGH-CLASS LATHES 


T 


4 


2 


j 




•H 




L 




I IO 

O I 




2 


I 


m a ■ 


* * * 


i. 




for 


FJ 


IT 

L -T 


SCREW-CUTTING & ORNAMENTAL TURNING 


2 


4 


9 9 m 


9 B r 


9 * * 




6 


; 


sit 


- 


TREADLE MILLING MACHINES, HAND 

PLANING MACHINES, &C. 

fugle by Works, Brown Royd, Bradford 


% 


B ^ V. 


3 


o 


1 

II ■- ■ 




f 


999 


# * ■ 


J 


s i 


- m 


■■ 


6 


1 


X % 


K 




r ~ 


6 


1 


. 


9 m 9 


m r 9 


*94 


1 


accuracy and LIGHT RUNNING GUAKAN’TELD. 


9 9* 


6 


Frame Bow Saw 


I 


i 


3 


m m m 


K 


I gin. renon Saw 

I 2 ^ in. Jack Plane 
I 2 in. Smooth Plane 


o 


3 


GRATEFUL—COMFORTING. 


*« ■ 


• * * 


/s 14 O 


S 


O 


■ HA 


■9 ■ ■ 


■ * * 


3 


4 


* i 4 


n 


* 


Send far our Illustrated Lists, post free. 


1 


» 


U 


.1 


8 


4 


1 


& SONS 


D 


s> 


J 


BOILING WATER 


London 


1 




- 


r 


cloth t Is, 6d, 


A T <rr^ and Enlarged Edition , Is.; or 


1 . 


A 






you have an Idea for an invention PATENT it for a trifling cost. 

Particulars and Pampldet free, 

EAYNOR & CASSELL, Patent Agents. 

_ 37 . CHANCERY LANE, LONDON. E.C, 

ESTABLISHED 1BSL 


ft 


Photography for Amateurs 

By T. C. HEPWORTH. 


! 


ir 


■ 


« 


TREATED WITHOUT DRUGS. 


All persons suffering from this burdensome 
and dangerous state oft he body, and even those 
developing tendencies thereto, should 


With Illustrations. 

Cassell & Company, Limited, Ludgate Hill, London, 


* 


t: 


Southampton Hulldingg, Chancery Lane, Loudon. 

THREE per CENT* INTEREST allowed on DE¬ 
POSITS, repayable on demand. 

TWO per CENT. INTEREST 

ACCOUNTS calculated on the minimum monthly balances, 
when not drawn below jfiiGO. 

STOCKS, SHARES, and ANNUITIES Purchased 
and Sold. 

H OW TO PURCHASE A HOUSE FOR TWO 

GUINEAS PER MONTH or A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH* with immediate pos* 
Applv at the Office of tfie BmoECK Freehold Land 

, abov 


CALL or WRITE 


1 , 


NOTICE* 


CURRENT 


on 


t h e siibjcet „ jtm i Hi;cit 1 1 ; rati 5 ) 

t Prebidcnt oi die 


at once for a 

by Mr* V* 11 :irites* 

MEDICAL BATTERY CO., LIMITED, 

52. OXFORD ST., LONDON, W 

^It shows conclusively how Obesity can 

wi, err Add 




nusQ on 


HASSELL’S CLASSIFIED CATALOGUE, con- 

^ mining particulars of upwards of One Thousand Vol¬ 
umes published by Messrs, Cassell and 


* 




in price frotn 


ranging 


; 


fifty guineas 


THREEPENCE to 


* 


r .* 


will be sent on request post free to any address. 

# Lndgnti Hill, London, 


'ri 


nll 3 + nn*l sitlvly mlucctl 


1 Society 


C. 




The BIKKBECK ALMANACK* with full particulars, post free 
1 application. 


Cassell & Company, Limited 


FRANCIS RAVENSCROFT, Manager. 


New and enlarged edition 

Price 3 $. (id. 




Just runLisuno. 

In TWO VOLUMES, price Gs. each. 


For Use in Connection with 


“HAND-AND-EYE TRAINING. 


It 


Hand - and - Eye Training. C O 


ft 


By A. H. CHURCH, 


With Sixteen Full 


7 


By G. Ricks, E.Sc 

Pages 

grams in each Vol* 

foT Boys anti Girls* 


-1 


of Coloured Plates and numerous Bin- 


■>/ Chemistry at the Koval Academy of Ar 


Professor <j 


for Instruction in Manual Training. 

By S. Barter, Instructor to the Joint 
Committee on “ Manual Training 
of the London School Board and 


VoL I 


Crown 4I0. 

Vol. II., for Boys 


* f 


With Six Coloured Plates. 




that there is no 

much 


“ We may 

book of the kind which contains so 


say 


fc 




Prospectus on afplication. 


j? 




4 


# 


Wc must heartily congratulate Mr. Ricks on giving 
teachers such an alluring solution to the problem how to 

The Series consists of I carry into practice a training lor two of our active senses 
1 ne series consists Ol I tl)e chudien who wiU rccdve tins new «ra,mng as a 

most welcome relief to the usual monotony which has 

hitherto been inseparable from school work. 

and splendid specimens of drawing 

School in as ter* 

Limited, Ludgate Hill\ London 


ir 


so small a compass 

this difficult 

fully for students. 


or 


about colour in 


f 


r 


City Guilds. 


arranges what is known on 

subject 

Academy. 


>> 


Eight Sheets, mounted on linen and 
varnished, price 2s. 6d. each. 

& Com FA MY, Limited, Ludgati Hill . London 


The plates 


arc numerous 
printing In tint, 

Cassell & Com pan v> 




93 


Ludeaie Itil., Lataien. 


Cassell & Com pahy, Limitbd, 


f 


■ 
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FRETWORK & CARVING- 


m 


* 




Ilislicst Award—Cold Medal fur Tools aud Patterns. 


3 




4 

T _ Jil 


n 


Machines, Designs, Tools, Wood, Mirrors, Hinges and 

Fittings* varnlsli, Etc, 


4 


J 


cj Ffct saw Outfit on Card, with Instructions free, n. fid*; No. i. with wood 

J &L; Superior aitto, 6s. oil.: Sci of ia beat Carving Tools* with boxwood 

J [itiiitilcs, ready for use, price, free, 9s. od. 

f If you want gnud designs, a ml are competing for exhibition* try ours, for 
1 which wi! receive testimonials daily. 

*v See our complete Catalogue, 64 pa^es, quarto, containing the best 
variety of designs published, sent free for 6 stamps. 




/r 


1 


NEITH ER y.S.C.RAT 
SAMPLE BOX 6?, ^,/ 
OR-FOR 7 STAMPS''-! lf " 


NOR -SPURT 




131 


1 


m 

nU 

London Warehouse: 24 , KING EDWARD ST.* NEWGATE ST. 


1 




t 




M 


I B I ■ 

-1 i V i 






*1 


/ 


t 


t 


a 


♦ 


Consisting of practical Illustrated Manuals specially prepared 

for Students of the Polytechnic Institute, Regent Street, 
London, and suitable for the use of all Students. 

FIRST LIST OF VOLUMES. 


For 1890 


i 


Messrs. CASSELL & COMPANY, Limited, 

beg to state that the Hough and Commercial 

of these unrivalled Publications are now ready 

and that the Office and Pocket Editions will 

be ready early in October. Special notice is 

directed to the new and recently produced 

varieties, of which Particulars will be found in 

the New List of Letts’s Diaries for 1890, 

copy of which will be forwarded post free 
application. 


Forty Lessons in Carpentry Workshop 

Practice. By Charles F. M itch ell. Lecturer on Carpentry and 

Joinery, Polytechnic Institute. Revised by George Campion Pope, 
Teacher of Practical Carpentry* Handrail and Staircase Work, Poly¬ 
technic Institute. Cloth gilt* la, 


7 


Practical Plane and Solid Geometry, in- 

eluding Graphic Arithmetic. VoL I. Elementary Stage. 

Written to meet the requirements of the New Syllabus of the Science 
and Art Department, South Kensington. By Prof, Henry J. 
Spooner, C\E., F.G.S.* Associate Member of the Institution of Civil 
Engineers, Member of the Institution of Mechanical Engineers, Asso¬ 
ciate of the Society of Engineers, &c. Cloth gilt, 3 s. 

Engineering. (In Preparation.) Price is. cd. 


a 


The value and importance of sound Technical Education has now been 
fully recognised by this country, and there is on every hand a demand for 
assistance such as has been provided in the above Manuals, each of which 
is by teachers who know by experience exactly what the student requires. 

CASSELL & COMPANY* Limited, Lydgate London. 


on 


CASSELL & COMPANY, Limited, LuJgafe //ill * London, 


Paper Covers, 3d. each; 


Clotli. 6d. each. 


LIST OF VOLUMES PUBLISHED SINCE THE COMMENCEMENT OF 1889. 


Vol. 


Vo. 


! 


157. The Hattie of Life 
15s. Memorable Thoughts of Socrates 

159. Lives of Prior, Congreve, Ac, 

160. Othello 


17S. Antony and Cleopatra 

179. The Poetics of Aristotle 
1S0. Paradise "Regained and Samson 

Agonistes 

1 Si. Love’s Labour’s Lost 

152. XJtopia 

153. Third Voyage for the Discovery ( Capt. w. e. Parry, 

of a North-West Passage 

154. Essays Civil and Moral 

155. Eiua Henry VI. (Part I.) 

156. Tales from the Decameron 

157. Table Tails and other Poems ... 
iSS. Letters on Sweden and Norway 
1S9. King Henry VI. (Part II.) ... 

190. Dialogues of the Dead 

191. Itasselas 

192. King Henry VI. (Part III.).., 

193. The Visions of England ... 

194. A Defence of Poesie and Poems 

195. Old Age and Friendship 

196. King Richard III. ... 

197. Daphndida, and other Poems... 


Charles Dickens. 

Xenophon. 
Samuel Johnson. 

Shakespeare. 


Shakespeare. 


ft * ■ 


* » 


■ ■ ■ 


■ * I 


s * ft 


f* c. 


< 


r 


* * * 


* * - 


John Milton. 

Shakespeare. 

... Sir Thomas More. 


m 1 r 


■ ■ ■ 


* ■ * 


i ft 'I- 


■ ■ - 


v p ft 


* * * 


161. Burleigh and His Times , John 

Hampden, A Horace Walpole 

162 & 163. Paradise Lost (2 Vols.) 

164. Comedy of Errors ... 

165. Travels in England during the 

Reign of Queen Elizabeth 

166. Lives of Gay , Thomson, Young 

Ac. 

167 & 168. Holy Dying (2 Vols.) 

*69. Discoveries Made upon J! ten 

and Matter ... 

170. Troilus and Cressida 

_ ■ 

171. Letters on England 

172. Peter Schlemihl 

173. The Advancement of Learning 

174. The Two Gentlemen of Verona 

175. The Legends of St. Patrick 

176. Criticisms on Milton 


1 I V 


Lord Macaulay. 
John Milton. 
Shakespeare. 


■ ■ - 


p * * 


1 > 1 


■ ■ ■ 


-1 * 


R.N.. F.R.S. 


»<l 


* ft ft 


Francis Bacon, 
Shakespeare. 

Boccaccio. 

Cowper. 

M. Wo ELSTON ECRAFT, 

Shakespeare. 

Lord Lyttelton. 
Samuel Johnson. 
Shakespeare. 
Francis T. Palgrave. 

Sir Philip Sidney. 
Cicero. 

Shakespeare. 
Edmund Spenser. 


Paul IIentzner, 


B * S 


■ * * 


■ ■ 1 


* • # 


J 


Samuel Johnson. 
Jeremy Taylor. 


9 -I ft 


f ft ft 


■ in 


9 ft ■ 


■ * ■ 


I * * 


Ben Jonson. 

Shakespeare. 

Voltaire. 

Chamjsso. 

Francis Bacon. 

Shakespeare. [ll.D. 

Audrey de Vere 
Joseph Addison. 

From the Collection of 

Richard Hakluyt. 


* * 1 


■ * * 


« * » 


* ■« # 


a h p 


p # ■ 


•I ■■ ft 


ft ft ft 


m ft * 


■ ft * 


■ i ft 


f 


Ml 


•■I 


■ ■ » 


>ft 9 # 


177. Trie Discovery of 3 Inscovy 




baa been accomplished 


No greater feat 


Cassell’s National Library is a wonderful bargain at threepence, 
by any of our publishers during the last quarter of a century. 


The Athen^um says; 


it 


n 


CASSELL 8l COMPANY, Limited, Ludmte Hilly London; and all Booksellers. 


Printed and Published by Cassell & Company, Limited, La Belle Sauyage, London, KC, 
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